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Improved Method of Propelling Canal boats. 

We have heretofore expressed the opinion that screws or 
paddle wheels at the bows, of boats designed to run in nar- 
»w channels, when prp.perly applied would be most likely 
to effect the propulsion of such boats with economy of 
power, and without the liability of producing injurious side 
swells. Our opinion is based partly upon general principles, 
and partly on experiments performed with the method of 
propulsion herewith illustrated, which we witnessed some 
two years since, and which have been recently repeated in 
our presence. These experiments have confirmed us in what 
before was merely a theoretical view, derived from the con- 
sideration of the nature of the problem. 

'The boats experimented with were placed first in a chan- 
nel so narrow that just sufficient space was allowed for their 
passage ivithout binding at the sides, and subsequently in a 
■wider channel, which gave ample room for the generation of 
side swells, as these would have been produced by any of 
■ihe ordinary modes of propulsion. 

The propeller is a hollow, water tight drum, with paddles 
upon its oater surface, as shown in Fig. 1. The paddles are 
bent or inclined from the ends of the drum to the middle, 
where they form an obtuse angle, as shown, being obtusely 
V shaped, the outer enda coming in contact with the water 
first, and the immersion of the blade taking place gradually 
and without shock. A little space is left between their inner 
edges and the periphery of the d.um. This construction in- 
clines the water moved by the paddles toward the center, 
lijnd aids the wings, which extend from the bow to each side of 
■ihe paddle wheel ,in collecting and displacing the water longi- 
•iudinally under the bottom of the beat, as shown'in Fig. 2. 

Another effect produced by this shape of the paddles is 
that they rise from the water without liftingit.asthe straight 
paddle or bucket does, the easy inclination of the paddle giv- 
ing the water more time to escaps. 

The boat is a flat bottomed scow, the bow turning up in 
.circular form, as shown in Fig. 2. It has a rudder at the 



stern ; and it is proposed to put one also at the bow, in order 
that the boat may be made to move laterally and obliquely, 
while its longitudinal axis shall remain parallel to itself, 
which will be a great convenience in getting close to docks, 
etc. The bow rudder will also be very convenient in turning 
sharp bends in canals. 

Before describing the experiments referred to, we will 
make some general remarks on the propulsion of boats, 
which will render the results of the experiments more intel- 
ligible. 





Let the reader bear in mind that the combined weight of a 
boat and its cargo is just equal to that of the water it dis- 
places in floating. If the boat weighs, say, fifty tuns and 
carries a cargo of two hundred tuns, then there is a dis- 
placement of two hundred and fifty tuns of water. The 
oretically, this weight of water must be displaced from tfto 
front to the rear of the boat, or a horizontal distance equal 
to the boat's length, for every time the boat advances its 
length, and the power required to do this and to overcome 



the friction on the sides of the boat (skin friction) is the very 
minimum required for its propulsion. But as power is force 
expended through distance in time, it follows that, as the 
velocity of advance increases, not only must the amount of 
water displaced increase in the same ratio, but the velocity 
with which the displacement is effected also increases in the 
same ratio. The forces required to impart different velocities 
to a body is as the squares of these velocities ; so that to 
move the same amount of water the same distance with 
twice a given velocity would require four times the expendi- 
ture of force necessary to move it at the given lesser velo- 
city. But as in the advance of a boat the amount of water 
displaced increases also directly with the velocity, we have 
velocity again entering as a factor in the product of force 
expended, so that the latter is as the cube of the velocity. 
This principle is enunciated, in books on physics, as follows : 
"The resistance of any medium, to the motion of a body 
moving therein, will be as the cube of the velocity with 
which the body moves." 

This law holding good for displacement of water lateral- 
ly, which displacement does not aid the boat's advance, we 
may say that the waste of power in propelling boats also 
increases as the cube of the velocity. It is well known that, 
with steamboats or locomotives, a given number of miles can 
be accomplished at low speed with a consumption of much 
less fuel than would be the case were the same distance 
passed over at high speed, the variation confirming the law 
laid down. 

As the boat can only advance by the longitudinal displace- 
ment of water, it has been the study of naval constructors 
to eliminate, as far as possible, all other displacement ; and 
to this end, the modeling of vessels and the construction of 
screws and paddle wheels have received the most profound 
attention, and all ths aids which science affords have been 
brought to bear upon the subject. The inventor of the meth- 
od of propulsion under consideration does practically remove 
.lateral displacement. With a propeller wheel or screw at the 
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stern, with side wheels, or with a tow line, the displace- 
ment of water in front of a vessel takes place more or less 
laterally, and it flows by the action of gravity into the chasm 
made by the advancing vessel. With blunt bowed vessels, a 
certain portion is displaced in the direction of the advance of 
the vessel. The action of these displacements is to produce 
an inclined plane, up which the boat must, so to speak, 
climb, so that gravity acts constantly against progress. The 
stern is lowered, as shown in Fig. 3 while the bow is raised. 
This effect increases as the channel narrows, so that, if the 
latter be only wide enough for the boat to pass, the water 
would bo heaped up in front ; and if the channel be only deep 
enough to float tlie vessel, the water would ba caused to over- 
flow the banks in front, while the stern of the boat would 
ground on the bottom. 

The water only being able to reach the stern and get be- 
hind by flowing under the bottom, and doing this only by 
virtue of its own gravity, the speed of the boat would be 
limited to that at which a volume equal to the displacement 
of the boat can find its way from the bow to the stern under 
the bottom, when acted upon by gravity. Thus if, in a 
channel seven feet deep, the boat draws six feet of water, 
the water must flow through under the boat by the action of 
gravity with a velocity six times as great as that at which the 
boat is advancing. Bat the action of gravity, which is uni- 
form, cannot be hurried. A body falling one second moves 
sixteen and one twelfth feet and no more. The velocity of 
flow under the boat will be that due to the difference in depth 
of water before and after the boat ; and as this can be much 
increased only by an enormous expenditure of power, to at- 
tempt to tow a boat in such a channel as we have described, 
or to propel It at the stern, is a practical impossibility. Wi- 
dening the channel, we can force it along, but as the displace- 
ment now takes place by the sides of the boat instead of un- 
der it, side swells result, with waste of power and other at- 
tendant evils. These swells are the result of the manner in 
which the displacement takes place; and sharp models may 
lessen, but cannot wholly obviate them. 

With the Goodwin bow propeller, illustrated herewith, all 
these effects are reversed ; the displacement is under the bot- 
tom, and is caused not by gravity, but by the power of the 
propeller. An inclined plane is created which is the highest 
at the stern, so that gravity acts wich instead of against pro- 
gress. There are no side swells, and the boat runs as well or 
even better in a channel just wide enough for it to pass as in 
one wider. 

Experiment 1. — The boat was placed in such a narrow 
channel as described, and a tow line attached. Result — the 
water was heaped up in front, overflowing the banks, and 
the boat only moved fast enough to create the overflow. 

Experiment 2. — Power applied to the stern with same ef- 
fect. 

Experiment 3. — Propeller wheel in front. The boat made 
rapid piogress.the water bubbling up at the stern but making 
no side swells. 

Experiment 4. — Boat loaded down at the stern till it 
grounded. Propeller set in motion, when instantly the stern 
rose and the boat moved on as before. 

Experiment 5. — The boat was placed in a wider channel, 
when it moved as before without side swells. When pro- 
pelled from the stern, or drawn by a tow line, it gave heavy 
side swells, and moved much more slowly with an expendi 
ture of the same power. 

Experiment 6. — -The boat was heavily grounded from bow 
to stern. Upon starting the propeller, she gradually rose 
and moved forward slowly, grounding again, alternately 
grounding and rising, but still making a fair rate of progress. 
Experiment 7. — The narrow channel was filled to the brim, 
when the boat, moderately loaded, traversed it at high speed, 
producing scarcely a perceptible overflow of the banks. 

Experiment 8. — A precisely similar boat, with three screws, 
propelled by the same power, at the bow instead of the pro- 
peller wheel, moved at less velocity through the channel, 
producing head and side swells. Grounded like the boat 
with the propeller wheel in experiment 0, she was powerless 
to move. 

Experiment 9. — The boat with proptl-ler wheel at the bow 
was attached to the stern of the boat with the screws at the 
bow. Both having the same power applied, and carrying 
equal loads, the propeller wheel boat towed the screw pro- 
peller boat stern foremost nearly as fast as the screw pro 
peller boat could advance singly by the action of her screws. 
The reason for this lies in the fact that the screws throw 
the water from the upper half of their reacting surface di- 
rectly against the breast of the boat, and that the water tan- 
gentially displaced by them avails nothing in propelling the 
boat. These two sources of waste are not found in the bow 
paddle wheel, since it displaces all the water, except that 
carried about by friction, tangentially and in just the 
right direction for propelling the boat. A very large per- 
centage of its power is therefore utilized for propulsion, 
while a large proportion of the power applied to the screws 
is lost. Indeed, the first experiments of Mr. Goodwin were 
with bow screws, but the decided superiority of the bow 
paddle wheel was so evident upon comparison of the two 
systems as to lead to an abandonment of the idea of propell- 
ing boats in narrow channels by screws at either bow or 
stern. 

Another advantage of the drum paddle wheel is that its 
buoyancy and the increased buoyancy it imparts, to the btat 
when in motion, compensate for the room it occupies, while 
the screws are additional load to be carried. 

Captain Goodwin is an experienced navigator of the Ohio 
river, on which, as well as on other western rivers, stern pro 
peller wheels are largely used. He found that, in attempt- 
ing to cross bars, he could get over by turning the boat and 



running stern foremost, when he would ground with the bow 
on, and also that in narrow channels he could make better 
speed by running stern foremost. This having been con- 
firmed by trials on the part of others, we are told the prac- 
tice has been adopted by many, and is gaining in favor. 

As we have remarked, we are confident that for narrow chan- 
nels and shallow water this system of propulsion offers advan- 
tages possessed by no other yet produced. Arrangements 
are now on foot to test the principle by practical working on 
canals with full sized boats, the inventor being confident that 
under such circumstances he will be able to prove the value 
of his invention to the most incredulous. Captain W. F. 
Goodwin's address is 91 Liberty street, New York, of whom 
further information may be had on application. See adver- 
tisement in another column. 



THE REMINGTON WOEKS. ILION, N. Y. 

The Remington armory comprises twenty five different 
buildings, which occupy twenty-three acres of land in the 
heart of the town of Ilion. Two races, running from States 
Creek to the Erie Canal, pass through the works and furnish 
them with a valuable amount of water power. Not so very 
long ago the works, for a whole month together, turned out 
on an average 1,400 rifles and 300 revolver pistols a day. 
This was, of course, exceptional ; but the average capacity of 
the works is rated by the firm at 1,100 rifles and 200 pistols 
a day. The firm have now contracts on hand which compel 
them to produce over 1,000 rifles a day. But in addition to 
this great production, the Remingtons make any number of 
rifles, guns or pistols to special patterns; and s^nd shot guns 
and fowling pieces all over the world. 

The Remington rifle is a breech loader, of apparent sim- 
plicity but demanding the moat skillful construction. This 
arm has been introduced in most of the armies of the world. 

HOW THE BARRELS ARE MADE. 

When I was at Ilion yesterday, a short, thick bar of steel, 
about six inches long and four inches in diameter, was placed 
in my hand. It was bored. "From Sheffield in England; 
that is the embryo gun barrel," 1 was told. 

A workman produced one of these same bars, red hot 
from a heating furnace, ran a rod with a shoulder to it 
through the bore, and hurried with it to a rolling mill. 
Through it went, coming out longer, but preserving the bore, 
the rod left behind by reason of the shoulder preventing its 
passing through the rollers. Another rod was put in, again 
the growing barrel went through, and the process was re- 
peated sixteen times, till there was the gun barrel in the 
rough. 

The boring of it, after the quality of the metal, is the 
great thing. This and rifling are the most important features. 
The making of the locks, triggers, stocks, etc. is, in these 
days, purely a matter of mechanical operation ; unless the 
automatic machinery goes wrong, they must be according to 
pattern. But in boring and rifling, mechanical skill is the 
one desideratum ; if either be untrue, the barrel may burst, 
or the shot fail the truest aim. The rifling is done by a very 
small cold steel chisel inserted in a long rod firmly attached 
to a rapidly revolving wheel/which also moves up and down 
a platform. The barrel is run over this rod and placed firmly 
in position. As the wheel revolves, the chisel in the rod cuts 
the rifling in the barrel ; and as the wheel advances and re- 
tires very rapidly, the twist of the rifling is very elongated. 
The appearance of the rifling on looking through a barrel is 
very much like a long piece of apple paring. The next 
process is the polishing. This is done by a simple con- 
trivance which polishes any number at one time. Several 
guns are attached to a machine which works up and down, 
each barrel passing through an expanding and contracting 
band of leather, well covered with emery powder, and out- 
side a rod which simultaneously polishes the inside. From 
the polishing room the ba rel3 are taken to the testing room, 
where they are put to the severest test. Two men work 
this department. They load forty barrels at a time, with 
280 grains of powder and 500 grains of lead in each, and 
carry them into a small room, arranged for the purpose, to 
be all discharged at once. They are placed in position, 
welge'd, and held down by a heavy beam. A train of powder 
is then laid to all the touch holes, every one hurrying out, 
and all is ready. The whole thing looks like an improvised 
mitrailleuse. The double doora having been carefully closed, 
the tester strikes a small rod of iron, protruding through the 
wooden partition, with a hammer. The rod is driven into a 
percussion cap at the end of the train of powder and the ex 
plosion of the charges in all the rifles immediately occurs. 
The value of this test is very great, the ordinary charge 
being seventy grains of lead. The barrels are afterward 
tested with 150 grains of powder to see if they have been 
strained by the first test. The roof and walls of the testing 
room show that gun barrels can burst. The barrels are then 
steeped in boiliDg acids, which give them the peculiar shade 
of color they generally have. The mottled appearance is 
produced by heating them in boxes filled with charcoal, and 
then dashing them, while red hot, into a solution of 
ammonia. 

MAKING THE BAYONETS. 

In other buildings, the rolling, tempering and polishing of 
the bayonets is carried on. The steel bar to be converted into a 
bayonet is passed through a succession of rollers with dies on 
them, each successive die being longer and smaller, and ap- 
proaching more nearly in shape to the bayonet, as it leaves the 
last roller. The whole operation is similar, to a great extent, to 
rolling angle or bridge iron; with the exception that the 
shape is given by a pattern die, on the rollers, instead of by 
pattern of the rollers themselves. The slots in the shoulder 
of the bayonet, for fixing it on the barrel of the rifle, are all 
cut by punches. The polishing is done on the emery wheels. 



STEAM STREET CABS. 

One of the prominent features in the Remington character 
is restless activity. If business flags a little in the gun trade, 
they immediately turn the use of some of their ir. numera- 
ble machine shops to the production of other manufactures. 
After the close of the French war, they converted one of 
their buildings into a sewing machine factory, and are now 
able to turn out 500 machines a week, their gun lathes 'a»d 
drills being particularly suitable for working the smaller 
parts of a sewing machine. They have also quite lately 
taken up the construction of Mr. Baxter's new steam cars 
for street railroads, and have contracted to build 100 of 
them. Two will be completed within a month. The advo- 
cates of these cars, in summing up their advantages over 
the ordinary horse car, say that the boilers are entirely safe, 
and burn the smoke perfectly. There is no noise or puffing 
of steam, and the car can be stopped and started in half the 
time, required by the horse cars, and can be run as slow or 
fast as may be desired ; while the cost of fuel is less than half 
(in proportion to power) of that for any locomotive or dummy 
ever made. But the great point in the invention is its being 
able to ascend grades up to 400 feet to the mile, (1 in 13) 
without any complication of gearing or machinery, but hav- 
ing a simple direct connection similar to a locomotive. It 
does not do this by the force of momentum, but can be 
stopped and started on any part of the grade without diffi 
culty. In fact, it can do all that the horse car can, and do it 
much better, and at a small fraction of the expense, both in 
first cost and in the running, and will actually save more 
than all the cost of the horses and their keeping. 

THE REMINGTON AGRICULTURAL WORKS. 

Here you see mowers, reapers, plows, hoes and rakes 
being made by thousands, all the work being done by ma- 
chinery. I saw a lump of steel converted into a square hoe, 
and another into a heart shaped one, in what an Irishman 
would call "no time." I saw them tempered and polished. 
I saw them tested, and they were almost as pliable as a 
Damascus blade. I stood for several minutes in solemn con- 
templation of about 500 plow shares, and my respect for 
plow shares has increased immeasurably. 

These Remington agricultural works sold last year, 2,500 
mowers and reapers, 5,000 plows, 500 cultivators, 30,000 culti- 
vator teeth, and a large number of hoes and rakes. The last 
item is always an exceedingly variable one. During the six 
years the works have been in full operation, they have made 
as few as 10,000, and as many as 23,000 hoes in one year. 

But, even here, the Remington restless activity displays 
itself. I saw some cotton gins being put together, and in- 
quired what they were doing there. The reply was : " Oh, 
we make cotton gins of a superior kind here. We often 
make two hundred or three hundred gins a year." In the 
foundery, I saw men at work on heavy iron beams. " What 
are they for 1" I asked. " Oh, we build bridges about here 
and in other parts of the State, railroad and other bridges." 
The fact is these Remingtons inheiit a mechanical spirit 
and a restless activity. They cannot be otherwise than 
busy. If guns are not in demand, they make pistols; if 
pistols are not wanted, they make cartridges; should car- 
tridges become a drug in the market, they burst out in sew- 
ing machines, horse cars, cotton gins, bridges, plows, mowers 
and reapers, or anything else that strikes their fancy, or that 
Col. Squire, their able and energetic director in New York, 
may suggest. They have created Ilion ; they are bound to 
see that Ilion gets along, and they attend to their own and 
Ilion's business. They build churches and homes; they 
give $100,000 or more to colleges, they treat their woikmen 
like fellow creatures, and Ilion shies its cap in the air for 
the Remingtons and the Remington works. — Correspondence 
New York Times. 



ISromine Water as a Test for Phenol (Carbolic Acid). 

If we add bromine water in excess to a dilute aqueous solu- 
tion of phenol, a yellowish white precipitate of tribromophe 
nol appears. If the amount of bromine water added is in- 
sufficient, the precipitate disappears again, The reaction is 
very delicate. If one part of carbolic acid be present in 
43,700 parts of water, or 0.0229 gramme in a litre, there ap- 
pears, on adding the bromine water, a distinct turbidity. No 
other re-agent hitherto known is capable of detecting such mi- 
nute traces of phenol. The method may be advantageously 
applied for detecting the presence of coal tar contaminations 
in potable waters. Acid liquids, before the application of 
this re-agent, must be nearly neutralized. To ascertain, in 
doubtful cases, whether the precipitate thus produced really 
contains phenol, it is filtered, washed, and put in a test glass, 
heated slightly with sodium amalgam, and shaken. If the 
liquid is then poured out into a small basin, and mixed with 
dilute sulphuric acid, the characteristic odor of phenol 
appears, and the acid itself separates out in minute oily 
drops. If phenol is suspected in urine or sewage, it is advis- 
able to distil, when the phenol will be found concentrated 
in the first portion which passes over. 



Australian Locomotives. — Australia is making very 
rapid progress in the arts, and is destined ultimately to be- 
come a great center of civilization. The latest advance is the 
manufacture of locomotives. Three locomotives have been 
built at Ballarat, and three at Melbourne. They were con- 
structed for the North Eastern Railway line, and are said, 
to have demonstrated the economy of hereafter building 
rather than importing locomotives. 

The very best way to clean a stained steel knife is to cut 
a solid potato in two, dip one of the pieces in brick dust 
(such as is usually used for knife cleaning), and rub the 
blade with it. 
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DIAMOND CUTTING IN NEW YORK. 



According the American Watchmaker's, Jeweler's, and Sil- 
versmith's Journal, the New York Diamond Company has 
commenced the business of cutting and polishing diamonds, 
and the promise is good for its success. The premises are in 
15th street, near Broadway. 

The business is divided into three entirely distinct and 
separate branches. First, there is the cleaver or splitter, 
called the Mover; then the cutter, or snyder; and, lastly, the 
polisher, or slyper. So much skill is required of each that it 
is hardly possible to imagine that any one could combine the 
three trades perfectly. The splitter or cleaver must be a 
person of the quickest possible perception, Seizing a stone, 
he looks at it quickly, and decides instantly in his mind how 
the stone must be cut, so as to give it the greatest weight and 
brilliancy. Instantly he detects any flaws, or; strice or streaks 
in it ; judges in a moment what minute fragments must be 
cut off in order to get rid of these flaws, and must be so thor- 
oughly acquainted with his subject as to be able to tell 
whether the imperfection is at the surface or in the heart of 
the stone. As to color, he knows at once whether it will turn 
out of pure water or not. He must be both bold and cau- 
tious. Having decided in his own mind what that stone of a 
carat or mora will turn out — having even calculated to a 
nicety how much the clippings of the rough diamond will be 
worth, whether they will make little brilliants or flat rose 
diamonds — he secures the stone in a wooden stick, the gem 
being held by a cement made of rosin and pounded brick dust. 
Taking another diamond, or a fragment of one before split, 
having a sharp edge, he secures it in anothsr stick precisely 
in the same way. Steadying his two hands over a small 
wooden box, lined with brass, which has at the bottom a 
sieve to secure the precious dust, he applies the knife edge 
of one diamond to the face of the other. It cuts rapidly — 
there is a distinct notch made. Showing us the stone he is 
about to cut (in this instance a fine one of about two carats), 
he points out to us a minute flaw on its surface, which he 
proposes to remove. It might be ground off. But if this 
slow process was employed, it would take two or three days, 
may be a week, and that portion of the diamond capable of 
being turned into a pretty little rose diamond be lost. Now 
he takes something like a steel ruler, with a perfectly flat, 
square edge, about six inches long and say a sixteenth thick, 
places first this rule, not on the stone, but on the line 
where the cleavage ought to be; considers a moment, then, 
having as it were taken his aim, he deftly, with an instanta 
neous movement, places it in the little notch cut in the dia- 
mond, with the other hand seizes a small steel rod, some- 
thing like the pestle to a mortar, gives the ruler or knife one, 
two quick taps, and, showing us the stone, there is a distinct, 
perfectly straight split. Now, warming his cement, he takes 
the stone out, now divided into two parts ; he has taken off' a 
piece which, it is true, is very small, but in looking at it closely 
we see he has cut right through a fault, and has so got rid of 
an imperfection. It is not difficult to describe, but the skill, 
accuracy, judgment and coolness required is wonderful. The 
stone might be worth in the rough $100 or $10,000 ; the pro- 
cess is the same. A single error on the part of the cleaver, 
an ignorance of the nature of the stone, or of what it ought 
to be like when perfect, might spoil for his employers more 
in one minute than they could make up in months. 

The cleaver haviny determined what shape the diamond 
shall have, it is handed over to the cutter. The diamonds 
are secured precisely in the same sticks, and held over ex- 
actly the same kind of box. The stone to be shaped is held 
in the left hand, though both stones are in process of cut- 
ting. The thumbs are closely braced, the left hand being 
protected by a leather glove The process is a very slow one ; 
the cles^-age had a, presto quick artistic slight of hand in it, but 
this has a dull plodding look. Slowly the faces are abraded 
as the two diamonds are ground together. In this condition 
they have not the least appearance of beauty ; if, when split 
up by the Mover, they still retained some little sheen and 
glitter, here they look like bits of very poor smoky glass, 
about as brilliant as a cinder. The shape required is ap- 
proximated. Stones we saw, ready for the polishers, were 
rather more roughened out, apparently, than conforming to 
the required forms. It is a long and tedious process, requir- 
ing no end of patience and judgment. 

After this, we visited the polishing rooms. Seated, before 
revolving steel disks running parallel with the floor, sat a 
number of men all intent at their tasks, the tables turning 
noiselessly with a speed of 3,000 revolutions to the minute. 
They were begrimed with oil. Each man held in his mouth 
something that looked like a tooth pick, which he compla- 
cently chewed. This they would dip occasionally into a lit- 
tle glass vessel containing an olive colored mixture, made of 
oil and diamond powder. A drop of this they would apply 
to the diamond they were polishing. The first process was 
that of soldering the stone into a brass cup, the solder rising 
above it until it looked like a big acorn, the stone being as 
the apex. To do this properly, to follow each workman 
through his work, and to present each facet in its proper po- 
sition, seemed to us the acme of skill. Taking a tiny stone, 
the fractional part of a carat, but, minute little thing as it 
was, having no less than sixty-four distinct surfaces to be 
smoothed, a workman who does nothing else but fix the 
Stones seized it between his forceps, placed it in its proper 
position in the solder, now in a plastic state, and heedless of 
burnt fingers, shaped the yielding mass of metal around it 
until it was thoroughly secured ; then taking it, still hot, he 
plunged it into water, wherethe metal hissed ; and we thought 
this workman must be endowed with salamander qualities. 
Taking the precious acorn with its diamond point, the pol- 
isher now commenced his work. First he touched the point 



with the olive oil and diamond dust, and felt with the end 
of his finger the exact position. It seems to us that in this 
process the senses have to play entirely novel functions. The 
polisher's eyes are apparently of little use, but the sense of 
touch has been so exquisitely educated that it supplies the 
other faculty. Placing the stone in the acorn with its point 
downward, he clamps it in a wooden rest, the diamond just 
touching the revolving wheel. To produce pressure,he puts 
on the wooden rest pieces of lead, weighing perhaps four or 
five pounds; sometimes he has the weight of three or four 
on it. One ciimond at a time is not sufficient to absorb his 
attention : he has three, all mounted at the same time, going 
togethtr. Occasionally he takes one of the rests off, and 
plunges the acorn into some water to cool it, looks at it a 
moment, feels it with his finger, and puts it down again. 
Sometimes he seems to be paying a certain slight amount of 
attention to the plate, looting at the streak the stone makes 
on the revolving disk. This seem3 to be all the process, only 
this and nothingmore. Little does the observer imagine the 
years of assiduous and patient toil it has required to acquire 
this proficiency. All the workmen are Israelites, all from 
Holland. Those who understand the business inform us that 
from generation to generation they have carried on this trade, 
and that the persistency of this remarkable people, the dog- 
ged perseverance which they are famous for, has alone made 
t'lem proficient in this branch of art. It may take months of 
this patient, monotonous toil to perfect a single stone of any 
size. Sometimes it happens that a surface is presented to 
them which defies even the mordant qualities of any other 
diamond powder. They may grind and grind away for 
months, and the smooth, glittering surface will not come. 
They have come across a bit of the poetical adamant. Still 
they work on with it ; they will make it brilliant. It passes 
from hand to hand, from wheel to wheel. Everybody has 
tried it, and everybody has given it up. But still they keep 
on trying. Suddenly a bright little speck appears — you 
could cover it with the point of a cambric needle. The ob- 
durate hide is getting worked off, and human patience is 
triumphant, and a magnificent luster rewards their labors. 

African stones are particularly hard and obstinate, and 
give much more trouble than South American ones. The 
company have already a large proportion of the business of 
repairing diamonds. It happens frequently, even with the 
most skillful workmen, that in setting a stone an edge is 
chipped off or roughened, and requires some slight remodel- 
ing Again, when soldejing and plunging into water a piece 
of jewelry containing a diamond, from the too sudden change 
of temperature, a film appears, on the surface of the diamond, 
which dims its luster. It then requires repolishing. Fires 
may occur, and diamonds subjected to a long heat lose their 
sparkle, and want retouching. All these accidents give con- 
stant employment ; but it is rather with the idea of taking 
stones in the rough, making a market in New York for rough 
diamonds, and of bringing these productions to the utmost 
pitch of skilled perfection we would treat — and this has been 
fully accomplished by the New York Diamond Company. 



Walking, 

Walking briskly, with an exciting object of pleasant interest 
ahead, is the most healthful of all forms of exercise except that 
of encouragingly remunerative, steady labor in the open air ; 
and yet multitudes in the city, whose health urgently requires 
exercise, seldom walk when they can ride if the distance is 
a mile or more. It is worse in the country, especially with 
the well-to-do ; a horse or carriage must be brought to the 
door even if less distances have to be passed. Under the 
conditions first named, walking is a bliss; it gives animation 
to the mind, it vivifies the circulation, it paints the cheek and 
sparkles the eye, and wakes up the whole being, physical, 
mental, and moral. 

We know a family of children in this city who, from the 
age of seven, had to walk nearly two miles to school, winter 
and summer ; whether sleet, or storm, or rain, or burning 
sun, they made it an ambition never to stay away from school 
on account of the weather, and never to be "late;" and one 
of thom was heard to boast that in seven years it had never 
been necessary to give an "excuse" for being one minute 
behind the time, even although in winter it was necessary 
to dress by gaslight. They did not average two days' sick- 
ness in a year, and later they thought nothing of walking 
twelve miles at a time in the Swiss mountains. Sometimes 
they would be caught in drenchingrains,and wet to the skin ; 
on such occasions they made it a point to do one thing — let 
it rain, — and trudged on more vigoro. -.sly until every thread 
was dry before they reached home. 

There is no unmedicinal remedy known to men of more 
value in the prevention of constipation than a few miles' 
joyous walking ; let one follow it up a week — a walk of two 
or three miles in the forenoon, and as much in the afternoon 
— and, except in rare cases, when a longer continuance may 
be made, the result will be triumphant; and yet nine per- 
sons out of ten would rather give a dollar a bottle for some 
nauseous drops or poisonous pills than take the trouble to 
put in practice the natural remedy of walking. Nor is there 
an anodyne among all the drugs in the world which is the 
hundredth part so efficacious, in securing refreshing, health- 
ful, delicious, glorious sleep, as a judicious walk. — Hall's 
Journal of Health. 



nail on the hole and hitting it two or three light blows with 
a hammer, the knowledge would have saved me much trou- 
ble and expense. But I did not know that a small hole in a 
lead pipe can be stopped by battering the metal just enough 
to close the orifice, therefore I went and called a plumber. 
Of course he was employed by the day. He knew how to 
stop the issue in less than one minute ; but he preferred to 
make a good job for himself and for his employer. He was 
too proud to be seen carrying his solder and tools along the 
street ; hence a helper must be detailed to carry these appli- 
ances. His employer paid him twenty cents per heur, but 
charged sixty cents per hour for his services. He paid the 
helper ten cents per hour, and charged forty cents, whether 
they were loitering along the streets, or at work. They 
looked around, lit their pipes, smoked and chatted, and used 
about four ounces of solder, for which the charge was fifty 
cents, as they reported they had used one pound. The 
plumber reported one hour each for himself and helper. 
Thus the cost of stopping one pinhole coat me $1.50, when 
any one who can handle a hammer could have closed the 
issue in half a minute if he had thought of how to do it." 

Bones and Bone Meal. 

The complaint of fraud in the manufacture, of commercial 
manures gives rise to many questions concerning the manu- 
facture of bones into some available form by the farmer him- 
self. This is a very important subject and yet it is one 
beset by many difficulties. To a majority of farmers in this 
country, bones are the only reliable source of supply to re- 
place the phosphates carried away by the annual exportation 
of grain, beef and pork. But bones broken into fragments 
of not more than an ounce in weight each will, under ordi ■ 
nary circumstances, remain in the soil undecomposed for 
half a century, and consequently but little benefit will be 
derived from their use. Bones, to be of immediate value, 
must be ground fine; but this with " raw bones" is a very 
difficult process. Bones subjected to the action of high 
steam lose all their oil, and a large portion of the gelatin 
which so obstructs the grinding, and thus become brittle, 
and are quite ea ily ground in a common mill. The same end 
can be reached more directly by burning the bones, the waste 
being merely the animal matter contained in them. The 
phosphate of lime is unaffected by either steaming or burn- 
ing. 

The mineral part of the bones, thus separated, will be 
found to consist substantially of 45 per cent of phosphoric 
acid and 55 of lime. This compound is insoluble in pure 
water, and but very sparingly soluble in rain water charged 
with carbonic acid. If we take this " bone phosphate " and add 
to it a little more than half its weight of sulphuric acid 
(commercial oil of vitriol), we will in a fevr days produce a 
new compound, in which the sulphuric acid has removed two 
thirds of the limefrorathe bones, combining with it to form 
gypsum, supplying the place of the lime thus removed with 
water. This is a true soluble superphosphate. Its elements 
are: 

Phosphoric acid 6C"39 

Lime (calcium) 23 - 93 

Water 15'38 



Stopping Pinholes In Lead Pipe. 

A correspondent in the Industrial Monthly writes : " The sup- 
ply water pipe which extends from the street, along the top of 
our cellar to the sink in the kitchen, had a very small hole in 
one side, go that a stream of water spun out, not so large as 
a cambric needle. If I had known that the difficulty could 
have been remedied by placing the square end of a tenpenny 



100.00 
This mass will be found very tenacious, and somewhat 
difficult to handle. To remedy this it should be mixed, in 
sufficient quantities to render it dry, with some good absorb- 
ent, such as dry swamp muck reduced to-a powder, or with 
ground charcoal, or even with road dust. Lime or ashes 
should never be used for this purpose. 

Several farmers can co-operate in the construction of a 
mill, and thus produce the bone meal which they use at 
prime cost. From this, they can make their own superphos- 
phate, and use it either by itself or mixed with composted 
manure. * 

But bones may be reduced to a very fine state of division by 
use of strong wood ashes, and thus, presenting a large 
surface to the solvent action of water and carbonic acid in 
the soil, may be of great value in maintaining fertility. We 
suggest the following formula for using bones with ashes : 

Ground bones 100 pounds. 

Strong wood ashes 400 pounds. 

Soda saltpeter 70 pounds. 

Epsom salts 10 pounds. 

Dissolve the soda saltpeter and Epsom salts in sufficient 
water to thoroughly moisten the ashes and bone meal. Mix 
well, and let it stand ten days, stirring it daily. Use some 
absorbent, such as dry muck pulverized, to dry the mass and 
reduce it to powder. 

German potash (150 pounds) may be substituted for the 
ashes, in whole or in part. This amount used on an acre 
will have a marked effect on the crop. — H. T. Brown. 

Fastening Loose Window Sashes. 

The most convenient way to prevent loose window sashes 
from rattling unpleasantly when the wind blows is to make 
four one sided buttons of wood , and screw them to the stops 
whi<;h are nailed to the face casings of the window, making 
each button of proper length to press the side of the sash 
outwards when the end of the button is turned down hori- 
zontally. The buttons operate like a cam. By having them 
of the correct length to crowd the stiles of the sash outwards 
against the outer stop of the window frame, the sash will not 
only be held so firmly that it cannot rattle, but the crack 
which admitted dust and a current of cold air will be closed 
so tightly that no window strips will be required. The but- 
tons should be placed about half way from the upper to the 
lower end of each stile of the sashes. — Industrial Monthly. ■ 
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Adjustable Spring Bed Bottom. 

The principal object of this invention is to make the slat 
bottoms, of the common slat bedstead, elastic, so that it may 
be used in place of the cumbrous spring bed bottom frame 
now in use, with the additional advantage that it may be 
made hard or soft at pleasure, to suit the season. It is claimed 
that it can be put up or taken down as quick, and will occupy 
as little space, as any other bedstead bottom, and that it can 
be made of cheap materials. 

The engraving represents two styles of bedstead. Fig. 1 
is a view of a bed bottom employing the double or endle.-s 
bearing cord used for crosswise slats. Figs. 2 and 3 are de- 
tail views of a bed bottom having a single bearing cord used 
for the lengthwise slats. Two spring bars with 
grooved ends (one may be used), made fast 
at their centers to opposite sides of the bed- 
stead, on the rails, communicate their motions 
by means of the bearing cord or cords passing 
over pins or rollers between the ends of the 
slats on the inside of rails, the bar acting like 
a n archer's bo w. In the double or endless cord 
for the crosswise arrangement, both cords rest 
in two grooves or pins, but divide and pass on 
each side of the slats and around the end of the 
Bpring bars, in such a way that the end strain 
bears up alternate slats. The adjacent slats, then 
resting on different Cords, do not interfere with 
sach other's vibration. The cord never touches 
the upper surface of the slats, for the weight of 
the mattrass depresses the slats between the 
pins, and keeps them in the centers of the 
spaces. The web of slats need not be fast in 
any way to the bedstead, as represented, but 
tan be lifted off and rolled up. With length- 
■ivisa slats, the single cords will answer, for the 
Teason that the weight of the occupant comes 
on but few slats. The cord is not attached to 
the spring bar, but passes around the end, and 
is biought back a few inches and made fast to 
a screw in the bed rail. As the bearing cord 
always slips on the end of the spring bars, the 
motion is multiplied, so that a little spring in 
)he spring bars gives great elasticity to the 
ilats, and the bars and slats can be made of the 
sheapest material, pine, spruce, or fir answer- 
ing perfectly for this purpose. 

There is a groove on the under side of the slats, which 
are held in position by two small stay cords passing through 
two converging holes in such a way that, although loose in 
the holes, there will be no slipping if the cord is made taut, 
as it should be. At each corner of the bedstead there is, on 
the rail, an oblong button, nearly in front of the end of the 
Bpring bar, and by turning this up against the end of the bar, 
the bearing cord is made taut, thus rendeiing the bed hard 
for hot weather. 

When no spring bars are used, the double bearing cord is 
passed around rollers placed on screws in the bed posts. This 
makes a very cheap spring bed. The reciprocating motions of 
the slats allow them to adjust themselves to the varying 
shapes of occupants of the bed. The slats can also be used, 
divided, the halves being held apart by a piece of cord to 
make them more elastic. 

This invention is covered by two patents, dated August 15, 
1871, and- Feb. 27, 1872, taken out throughtheScientific Amer- 
ican Patent Agency. The patentee, being a disabled soldier 
and not able to attend to active business, would like to cor- 
respond with parties for the sale of rights, at moderate prices. 
For further information address Geo. Brownlee, Princeton, 

Ind. 
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drop by drop, till a precipitate falls from which an estimate 
may be made of the quantity required to be added to the 
whole without producing a precipitate. The mixture, still 
placed in ice, after the lapse of a few hours, furnishes a rich 
crop of crystals. The forms of the crystals obtained from the 
blood of different animals do not vary to any great extent, 
and are all reducible to the rhombic and hexagonal systems. 
The vast majority are rhombic prisms, more or less resem- 
bling that of man. The squirrel, however, with several of 
the rodentia, as the mouse and rat. and the hamster, are 
hexagonal. The hemoglobin of several corpuscles is required 
to form a single crystal. All blood crystals are double re- 
fracting. The animals whose blood has been hitherto exam- 




positive and reliable fastening which it is the object of the 
present invention to provide. 

A, Figi 1, is st fastening for all that class of neck wear 
known as bows, ties, etc., and consists of the sheet metal 
hook, A, securely fixed to the shield, B, by clinching. To pro 
vide a suitable hold for the hook, and at the same time pre- 
vent the metal from soiling the linen, a stud, Fig. 2, is pro- 
vided, having a slot or dovetailed slit passing through or 
across the head, at right angles to the shank, as shown at D 
The hook, fitting the slot neatly, forms a durable, cheap, and 
easily adjusted fastening. E, Fig. 3, is a fastening for all 
'that class of neck wear that furnishes a hiding place for the 
clasp, and tape, as shown in Fig. 4. The clasp, E, Fig. 3, is 
firmly fixed inside the shell of the scarf. The 
tape, F, Figs. 2 and 3, with button hole in one 
end, passes through the clasp, E, Fig. 3, in 
such manner that when the spring, concealed 
within said clasp, is allowed to assert its force, 
the sharp points, G, penetrate the tape and 
hold it fast. By pressing open the clasp, as 
shown in Fig. 3, the scarf may be passed free- 
ly up and down the tape, and stopped and 
retained ataay desired point thereon. In use 
the tape is pulled out )Fig. 4) and fixed to the. 
shirt collar button. Then, by pressing open 
the clasp with one hand and grasping the low- 
er end of the tape with the other, the scarf is 
passed to its place ; the clasp being then re- 
leased, the spring forces the points into the 
tape and holds it fast. In use this arrange- 
ment has been found to answer the purpose 
admirably. Patented December 13, 1870. 

For furthdr information address the pat- 
entee, Wm. A. Wicks, 129 Jefferson street, 
Baltimore, Md. 



At the last session of the Marylantl Legislature, a bill was 
passed authorizing the appointment, by the governor, of two 
inspectors of boilers for the city of Baltimore. It names, as 
the qualifications of these inspectors, that they shall be well 
skilled in the construction and use of steam engines and 
boilers, and fixes their salary at fifteen hundred dollars per 
annum. With this munificent provision for their support 
they are to be content, and not to engage in the manufacture 
of steam boilers, engines or machinery applicable thereto, 
and are not to receive any money, gift, gratuity or considera- 
tion from any person or persons. With the kind of inspec- 
tors and inspection likely to be obtained from any ability 
such salaries will secure, the Baltimoreans might, in our 
opinion, about as well be without any. The other features 
of the bill are not objectionable. 

Blood Crystals. 

An interesting volume has just been published by M. W. 
Preyer, on blood crystals. Though blood crystals were first 
observed by Hiinefeld, the merit of discovering thehi is due 
to Reichert, who first recognized their nature. The fact of 
the crystallization of a complex organic substance like blogd 
was first received with some amount of incredulity, but the 
corroborative testimony of many microscopists soon cleared 
away all doubt, and a variety of methods were suggested by 
which the crystals could be obtained. The best plan for ob- 
taining them is thus given by M. Preyer: The blood is re- 
ceived into a cup, allowed to coagulate, and placed in a cool 
room for twenty-four hours. The serum is then poured off, 
and a gentle current of cold distilled water passed over the 
finely divided clot placed upon a filter, until the filtrate gives 
scarcely any precipitate with bichloride of mercury. A cur- 
rent of warm water (30° — 40° Cent.) is now poured on the 
clot, and the filtrate received in a large cylinder standing in 
ice. Of this a small quantity is taken, and alcohol added, 



ADJUSTABLE SPRING BED BOTTOM. 

ined and found to crystallize are — man, monkey, bat, hedge- 
hog, mole, cat, lion, puma, fox, dog, guinea pig, squirrel, 
mouse, rat, rabbit, hamster, marmot, ox, sheep, horse, pig, 
owl, raven, crow, lark, sparrow, pigeon, goose, lizard, tortoise, 
serpent, frog, dobule, carp, barbel, bream, rudd, perch, her- 
ring, flounder, pike, garpike, earthworm, and nephelis. The 
spectrum of blood-coloring matter when oxidized, with its 
two absorption strice between D and E of Fraunhofer's lines 
or in the yellow part of the ordinary spectrum, and the 
single band of deoxidized hemoglobin, are now well known. 
Preyer states he has not been able to obtain a spectrum from a 
single blood corpuscle, but that the characteristic bands are 
visible where certainly only a very few are present. 



FASTENINGS FOR NECK TIES, SCARFS, ETC. 

Much annoyance is often experienced through the ineffi 
ciency and unsatisfactory character of the fastening used for 




attaching these to the button or stud of the neck band. If at 
first they answer the purpose, they eoon get out of order so 
as to need constant adjustment, which soils the ties and, in 
addition to the inconvenience caused by it, renders these ar- 
ticles much less serviceable than they would be with a more 



Dyeing Leather. 

Picric acid gives a good yellow without any 
mordant ; it must be used in very dilute solu- 
tion, and not warmer than 70° Fah. so as not 
to penetrate the leather. Anilin blue modi- 
fies this color to a fine green. In dyeing the 
leather, the temperature of 85° Fah. must 
never be exceeded. 

Anilin green is well adapted to dyeing 
leather, and its application is quite simple. Whether used 
in paste or as powder, we must make a concentrated aqueous 
solution. 

The leather is brushed over with a solution of sulphate of 
ammonia, mixed with water, the dye solution applied at 95° 
Fah,, and it must be endeavored, by rapid manipulation, to 
prevent the dye from penetrating through the leather. By 
the addition of picric acid, the blueish shade of this dye stuff 
is modified to leaf green, and it becomes faster; but the pic- 
ric acid must not be added to the color solution ; it must be 
applied to the leather before or after the dyeing with anilin 
grcn. — F. Springmuld. 



MEASURING THE VELOCITY OF ROTATION. 



Piofessor A. E. Dolbear suggests, in the American Journal 
of Seienee, a simple and effective method of determining the 
velocity of rotation of wheels and shafts. Upon the face or 
upon the periphery of the rotating object, he fastens smoked 
paper, and this he touches with a point of rubber which is 
attaehed to one branch of a vibrating tuning fork, having a 
known rate of vibration. The fork is to be so held that the 
direction of its vibrations will be at right angles to the line 
of motion of the shaft. By counting the number of undula- 
lations made on a given extent of the smoked paper the 
speed of rotation is at once indicated. Thus if the fork 
makes 100 vibrations in a second and one vibration is record- 
ed on the smoked paper in a space covering one half the 
circumference of the wheel or shaft, or two vibrations with- 
in the entire circumference, it is evident that the rate of ro- 
tation is 50 revolutions per second. By this simple and easy 
method, the velocity of rotation of gyroscope disks and of all 
kinds of shafts and wheels may be readily ascertained. 

Chimney Moving. — The Cabot Company, of Brunswick, 
Maine, in order to enlarge their cotton mill, moved their 
large smoke stack chimney — 78 feet high, 7 feet 9 inches 
square at base, and 5 feet square at top — containing more 
than 40,000 bricks and weighing more than 100 tuns — twen- 
ty feet, without rollers or balls, or guys or braces to steady 
it — one of the greatest feats ever performed in the State. 
It was planned and carried out by Superintendent Benjamin 
Greenes, not one of those engaged having ever witnessed the 
moving of such a body. It was accomplished by building such 
ways as are used in launching ships, surfaces planed, and 
greased, chimney wedged up, and moved by two jack screws 
in four and a half hours. The flues were disconnected from 
the boiler at 1 o'clock P. M., and at 9^ o'clock the same even- 
ing the flues were again connected, fires going, and steam up. 

Bees are exceedingly susceptible of atmospheric changes ; 
even the passage of a heavy cloud over the sun will drive 
them home ; and if an easterly wind prevails, however fine 
the weather may otherwise be, they have a sort of rheumatic 
abhorrence of its influence and abide at home. 



Ouit next eclipse di the sun will take place soon after sun- 
rise on Wednesday, Sept. 29th, 1875. Visible north of North 
Carolina and east of the Mississippi. 

At Denver, Colorado, on the 29th of July, 1878, at 3^ P. M. 
there will be a total eclipse of the sun lasting nearly three 
minutes. 
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[For the Scientific American,] 
THE DISCOVERY AND HISTORY OF THE CHROMOSPHERE. 



BY J. H. LEAOH, OF DARTMOUTH COLLEGE. 



Extensive preparations had been made to observe the chro- 
mosphere and prominences during the eclipse of 1868. 
The spectroscope, for the fir3t time, was directed toward 
these mysterious flames about which there had been so 
much discussion. They were about to disclose the secret of 
their composition. The observers, stationed at different points 
along the path of the eclipse, met with general success. A 
spectrum of bright lines was found to be given by the chro- 
mosphere and prominences, although at this time the word 
chromosphere had not been invented, and that envelope which 
now bears the name had not, in reality, been distinguished as 
an envelope or atmosphere separate from the photosphere ; 
yet a red light had been seen around the sun, and it was this 
which gave the bright lines. The spectrum of bright lines 
seen at once showed that this envelope must be gaseous and 
existing at a very high temperature. To M. Janssen, the well 
known astronomer, belongs the honor of succeeding in see- 
ing the bright lines when the sun was shining in full splen- 
dor ; Mr. Lockyer attempted, independently, to discern these 
lines, but failed, owing to defective instruments. The diffi 
culty to be surmounted was this: the brightness of full sun- 
light eclipsed the comparatively feeble light given off by the 
prominences and chromosphere ; how to get rid of this in- 
tense light was the problem. If a beam of sunlight be 
passed through a prism of glass, it will be dispersed, giving 
a spectrum of a certain length and brightness. Now if instead 
ef one, two or more prisms be used, there will be an increase 
in the length of the spectrum and a corresponding diminution 
of its brightness. Now, as the spectrum of the chromo- 
sphere and its appendages is not a continuous spectrum but 
a spectrum of bright lines, the only effect which an increase 
in the number of prisms used could have would be that of 
more widely separating the lines, not to any great extent di 
minishing their brilliancy. Mr. Lockyer hoped, by using a 
Sufficient number of prisms, to be able to see the prominences ; 
for after toning down the glare of the solar spectrum, as given 
by one prism, he expected to see a monochromatic image, of 
the prominences he should examine, in each of the lines 
given by the prominences. As stated above, he failed, not 
because his theory was wrong, but because of the imperfec- 
tion of the instruments housed. 




The next day after the eclipse of August 19, 1868, M 
Janssen tried the experiment and succeeded. There were 
the bright lines. Astronomers could now examine the 
prominences at their leisure. That which could be investi- 
gated heretofore only during an eclipse would now become 
a subject of daily study ; in fact, M. Janssen had proved that 
it was possible to produce in effect a total eclipse whenever 
desired, providing the sun shone clear of clouds. 

The next question which engaged astronomers was that of 
the coincidence of the lines seen with those given by some 
known gas or gases. Sodium and other metals had been 
proved to exist in the sun long before. Kirchoff had discov- 
ered the law that every body has the power of absorbing 
such light as it ejnits. The coincidence of the bright lines 
given by the vapor of sodium with the D lines in the solar 
spectrum had been announced. ■ The coincidence of the chro- 
mospheric lines with certain dark lines in the solar spectrum 
was soon established. The line, marked Ha in the engrav- 
ing, was found to coincide with the G line of Kirchoff's map. 
BH with F, and Hy with a line near G. These line's were co- 
incident with those given by glowing hydrogen, and as they 
were*the most prominent and the brightest, hydrogen was 
announced as being the chief constituent of the prominences 
and chromosphere. Another line was seen in the orange part 
of the spectrum, which at first was thought to be the sodium 
line D ; but this was a mistake, and the line was soon found to 
be more refrangible than D. This line has been called the 
Ds line. What is the nature of the substance which produces 
it is still unknown ; it is found whenever the prominences 
and chromosphere are examined. Other lines are sometimes 
seen, such as the sodium and magnesium lines. These are, 
however, generally found in the lower portions of the prom- 
inences and in the chromosphere proper, rarely being seen in 
the more elevated portions of the prominences, probably by 
reason of the greater gravity of the vapors of these metals 
over hydrogen gas. Continued observation showed that the 
sun was eurroundeiby immense masses of hydrogen, ejected 
from the chromosphere, which were continually changing 
their form, bursting out, now here, now there ; and when we 
consider that only a small portion of the sun's surface can be 
examined on any one day, only the edge or limb, it is appar- 
ent that innumerable outbursts occur of which we have no 
knowledge. 

Of the mighty forces which are at work in that orb, which 
has been justly termed the ruler, fire, light, and life of the 
planetary system, we can have no conception : of the forces 
which have the power of hurling immense masses of matter 
to the hight of hundreds of thousands of miles, and at a ve- 
locity with which we are entirely unacquainted. That the 
chromosphere is the abiding place of terrific cyclonic storms, 
and (if we may be allowed the expression) volcanic eruptions, 
is a fact beyond doubt; daily evidence meets our eyes attest- 
ing to the turmoil going on therein. 



HEARD'S VENTILATING HAT. 



Not only in tropical climates, but in the torrid temperature 
of midsummer, experienced in our latitude, will such an in- 
vention, as the one illustrated in our engraving, be found of 
great service and comfort. The overheating of the head has 
often resulted in total prostration and even death, while un- 
doubtedly many lesser disturbances of the general health are 
indirectly caused by it, not to speak of the great discomfor, 
resulting from a heavy almost air-tight head covering, in hot 
weather. While it is requisite that the head should be pro- 
tected from the direct rays of the sun, it is also desirable that 
the air should have free access to all parts of the scalp, thus 
keeping it cool, carrying off the perspiration, and obviating 
not only the greater evils above alluded to, but the minor one 
of baldness, which is greatly hastened by overheating. 




The making of a few perforations at the top of the crown 
of a hat does not really make a ventilating hat. To ventilate 
an air space requires either very much larger openings than 
these, in proportion to the space to be ventilated, or else 
openings below as well as above, so that the currents of 
heated air rising may meet opposing descending currents, 
and may be freely replaced by cooler air entering at the bot- 
tom. 

Now, in this hat, these principles are fully carried out. 
Air enters through an annular space formed between the 
sweat band, A, and the exterior, B. Rising equally about all 
parts of the head, it passes out of. the opening, C, which ex- 
tends entirely about the top of the crown, the part, D, over- 
lapping the part, B, so as to exclude rain. 

The hat may be made of any suitable material, and the 
ventilating device does not, as will be Sien, interfere with 
conform ability to reigning styles. 

The invention was patented May 24, 1870, by Dr. Joseph 
M. Heard, then of Aberdeen, Miss., but now of West Point, 
Miss., whom those desirous of manufacturing on royalty may 
address for further particulars. 

INEXTINGUISHABLE SIGNAL LIGHT. 



In a Belgian exchange, the Chronique de V Industrie, we 
find the description of an interesting little invention, which 
has found favor with the Grand Duke Constantine, of Rus- 
sia, and has been adopted into the naval service of that coun- 
try. It is a signal light of peculiar properties, being ignited 
by water, and, although unable to ignite other objects, not to 
be extinguished by wind or water. It is paid to produce a 
very powerful and brilliant light, which can be observed at 
a great distance and retains its illuminating quality, though 
in small compass, for a considerable leng'h of time. 

The apparatus, an in- 
vention of N.T. Holmes, 
consists of a sheet metal 
cylinder, having a coni- 
cal top and a tube of 
about six inches in 
length projecting from 
its bottom. It is filled 
with phosphate of cal- 
cium, which is prepared 
in the following man- 
ner : Pieces of chalk 
are put into a crucible, 
together with a quan- 
tity of amorphous 
phosphorus, and then 
brought to a white heat. 
The chalk, becoming 
incandescent, absorbs 
the vapors of phospho. 
rus, and thereby be- 
comes phosphate of 
chalk. The apparatus, when filled with this substance, is 
hermetically closed and preserves it for an indefinite period. 
When to be used,, the top of the cone is cut off, and a hole 
bored through the end of the. pendent tube. A float is con- 
nected with the cylinder in the manner shown in the engrav- 
ing, and then launched. The water, entering the tube, causes 
the phosphate of calcium to decompose and to generate a 
quantity of gas, which, escapirjg at the top, is ignited by 
contact with the air, and remains so until the contents have 
been entirely consumed. It is stated that the London. Board 
of Trade has recommended the adoption of these signals in 
place of the blue danger signals at present in use in the com 
mercial navy, experiments having proved the superiority of 
this ingenious invention. 

How to Pkbsbkye Soap Grease. — Fill a cask half full of 
good strong lye and drop all refuse grease therein . Stir up 
the mixture once a week. 




[For tile Scientific American.] 
COMBINED CAST IRON AJJD WROUGHT IRON ARCH 
GIRDERS. 



A cast iron arch girder is considered as a long column sub- 
ject to a certain amount of bending strain, and the resistance 
will be governed by the laws affecting the strength of beams, 
as well as those relating to the strength of columns. By rea- 
son of the slight curvilinear form of the cast iron arch gird- 
ers, so much in general use, they will not compare as favora- 
bly with the laws governing columns as with those governing 
beams. 

The metallic arch in one piece differs materially from a 
stone or brick arch. In the latter, by the use of separate 
blocks, the capacity of the material to resist compression only 
is exerted ; while, with the use of an arch of any material 
in one piece, both extension and compression are brought into 
play. 

A stone or brick arch is an arrangement of blocks (vous. 
soirs) set in a curvilinear form, each block separate from the 
other, and subject only to compression. The greater the 
weight placed upon the arch, the more compressed and com- 
pact these wussoirs become. Their resultant pressure, or the 
thrust of the arch, is received by piers or abutments at the 
extremities ; and, should a slight yield of the abutment take 
place, it would only cause a further setting of the wussoirs, 
and not affect the strength of the arch in the same degree 
that would be caused by the elongation of the wrought iron 
tie rod in a cast iron arch girder, as the deflection of the lat- 
ter is not great before rupture takes place, and a slight elon, 
gation of the rod causes considerable deflection. 

Most materials used in the construction of arches have a • 
much greater capacity to resist compression than to resist ex- 
tension ; and it is obvious that this system of voussoirs, when 
made of a material whose resistance to compression is greater 
than to extension, has an advantage over those in which the 
material is used in one piece. As wrought iron possesses the 
property of greater resistance to extension than to compres- 
sion, its use is analogous that of a tie rod. 

In the cast iron arch girder, both extension and compres- 
sion are exerted, as on a straight beam, and these are the 
greatest at those points which are most distant from the neu- 
tral axis of cross section ; hence the point of rupture will 
occur at one of these two extremes. 

In cast iron, the resistance of compression is to that of ex- 
tension in the ratio of six and a half to one ; and,beinga 
rigid, crystalline, unmalleable substance, weak in its resist- 
ance to extension as compared to that to compression, it be- 
comes a matter of calculation, which should be based upon 




experiment, to adjust the malleable wrought iron tie, which 
has a certain degree of extensibility, coming into play in pro- 
portion as the girder is loaded. These girders, as ordinarily 
constructed, have the arch or casting in one piece, with grooves 
at the ends to receive the wrought iron tie rods ; the latter, 
being a little shorter, are expanded by heat and then placed 
in position in the casting, and allowed to contract in cooling, 
to tie the bottom of the casting, thus acting as an abutment 
to receive the horizontal thrust of the arch. If the tie rod 
should be too long, it does not receive the full proportion of 
the strain until the cast iron has so far deflected that its lower 
edge is subject to a severe tensile strain which cast iron is 
feeble to resist. 

If, as is more frequently the case, the tie rod is made too 
short, it is subject to severe initial strain, which is added, to 
the strain proper induced by the load, to produce rupture. 
Wrought iron is extended about a one thousandth part of its 
length by every ten tuns of direct strain per square inch of 
cross section, which is the limit of elasticity of the best iron, 
as eight tuns per square inch is for ordinary iron. There- 
fore, a cast iron arch girder, with wrought iron tension rod, 
cannot be considered as an elastic arch confined between fixed 
abutments. 

The usual careless manner in which these wrought iron tie 
rods are adjusted to the cast iron arches, ordinarily one quar- 
ter of an inch and occasionally three eighths of an inch less 
in length than the recess made in the casting for their recep- 
tion, thus detracting from their capacity to resist strain and 

causing the cast iron arch to camber or the rod to elongate 

usually both — with want of knowledge of the proper propor- 
tion of the cast iron arch to the tie rod, imperfect castings, 
bad welds, and great atmospheric changes, are the causes of 
the several failures of these girders in this city during the 
past few years. The last case of this kind occurred in a 
building on the southeast corner of 56th street and Sixth 
avenue, New York, on the 28th of last November. The ther- 
mometer had fallen 22° in a few hours, and the three inch 
rod of the girder parted at the weld. This girder, whose 
distance) between the supports. was about 25 feet, was marked 
to sustain 125 tuns, and broke with a load of about 60 tuns. 
It was set up in the building just before the enforcement of 
the law requiring it to be tested. 

In view of these facts and the observations I have made 
in testing about 270 of these girders, I conclude that, as or- 
dinarily made, in proportioning the wrought iron tie to the 
cast iron arch, one square inch of cross section of tie rod 
should be allowed for every ten net tuns of load imposed 
upon the span of the arch. Regarding the arch as flexible, 
or as possessing no inherent stiffness, and the tie rod as a 
chord without weight, the following formula is proper : 

Let S equal span in feet ; V the versed sine in feet ; U the 
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uniform load per foot of span ; H the horizontal thrust or 
strain ; then U S 2 

H= " 8V P. H. Jackson, 

Inspector of Iron Construction, Department of Buildings, 
New York city. 



("For the Scientific American. ] 
FRICTIONAL GEARING. 



BY E. S. WICKLIN. 



NUMBEK II. 



To select the best material, for driving pulleys in friction 
gearing, has required considerable experience ; nor is it cer- 
tain that this object has yet been attained. Few, if any, well 
arranged and careful experiments have been made with a 
view of determining the comparative value of different ma- 
terials as a frictional medium for driving iron pulleys. The 
various theories and notions of builders have, however, caused 
the application to this use of several varieties of wood, and 
also of leather, india rubber, and paper ; and thus an oppor 
tunity has been given to judge of their different degrees of 
efficiency. The materials most easily obtained, and most used, 
are the different varieties of wood, and of these several have 
given good results. 

For driving light machinery, running at high speed, as in 
sash,door,and blind factories,basswood,the linden of the South- 
ern and Middle States (Tilia Americana), has been found to 
possess good qualities, having considerable durability and 
being unsurpassed in the smoothness and softness of it > 
■movement. Cotton wood (populus monilifera) has been tried 
for small machinery with results somewhat similar to those 
of basswood, but is found to be more affected by atmospheric 
changes. And even white pine makes a driving surface 
whioh is, considering the softness of the wood, of astonishing 
efficiency and durability. But for all heavy work, where 
from twenty to sixty horse power is transmitted by a single 
contact, soft maple (acer rubrum) has, at present, no rival. 
Driving pulleys of this wood, if correctly proportioned and 
well built, will run for years with no perceptible wear. 

For very small pulleys, leather is an excellent driver and 
is very durable; and rubber also possesses great adhesion as 
a driver ; but a surface of soft rubber undoubtedly requires 
more power than one of a less elastic substance. 

Recently paper has been introduced as a driver for small 
machinery, and has been app'ied in some situations where 
the test was most severe; and the remarkable manner in 
which it has thus far withstood the severity of these tests 
appears to point to it as the most efficient material yet tried. 

The proportioning of friction pulleys to the work required 
and their substantial and accurate construction are matters 
of perhaps more importance than the seleotion of material. 
The mechanic who thinks he can put up frictional gearing 
temporarily and cheaply will make it a failure. Leather 
belts may be made to submit to all manner of abuse, but it 
is not so with friction pulleys. They must be most accurately 
and substantially made, and put up and kept in perfect line. 

All large drivers, say from four to ten feet diameter and 
from twelve to thirty inch face, should have rims of soft ma- 
ple six or seven inches deep. These should be made up of 
plank, one and a half or two inches thick, cut into "cants," 
one sixth, eighth, or tenth of the circle, so a j to place the 
grain of the wood as nearly as practicable in the direction of 
the circumference. The cants should be closely fitted, and 
put together with white lead or glue, strongly nailed and 
bolted. The wooden rim, thus made up to within about three 
inches of tie width required for the finished pulley, is mount 
ed upon one or two heavy iron " spiders," with six or eight 
radial arms. If the pulley is above six feet in diameter, there 
should be eight arms, and two spiders when the width of 
face is more than eighteen inches. 

Upon the ends of the arms are flat " pads," which should 
be of just sufficient width to extend across the inner face of 
the wooden rim, as described ; that is, three inches less than 
the width of the finished pulley, These pads are gained into 
the inner side of the rim ; the gains being cut large enough 
to admit keys under and beside the pads. When the keys 
are well driven, strong " lag " screws are put through the 
ends of the arm into the lim. This done, an additional 
" round " is put upon each side of the rim to cover bolt heads 
and secure the keys from ever working out. The pulley is 
now put to its place on the shaft and keyed, the edges trued 
up, and the face turned off with the utmost exactness. 

For small drivers, the best construction is to make an iron 
pulley of about eight inches le t -s diameter and three inches 
less face than the pulley required. Have four lugs, about 
an inch square, cast across the face of this pulley. Make a 
wooden rim, four inches deep, with face equal to that of the 
iron pulley, and the inside diameter equal to the outer diam- 
eter of the iron. Drive this rim snugly on over the rim of 
the iron pulley having cut gains to receive the lugs, together 
with a hard wood key beside each. Now add a round of cants 
upon each side, with their inner diameter legs than the first, 
so as to cover the iron rim. If the pulley is designed for 
heavy work, the wood should be maple, and should be well 
fastened by lag screws put through the iron rim ; but for 
light work, it may be of basswood or pine, and the lag screws 
omitted. But in all cases, the wood should be thoroughly 
seasoned. 

In the early use of friction gearing, when it was used only 
as backing gear in saw mills, and for hoisting in grist mills, 
the pulleys were made so as to present the end of the wood 
to the surface ;and we occasionally yet meet with an instaiio 
where they are so made. But such pulleys never run so 
smoothly nor drive so well as those made with the fiber more 
ttearlv in a line with the work. Besides, it is much more dif- 



ficult to make up a pulley with the grain placed radially, and 
to secure it so that the blocks will not split when put to heavy 
work, than it is to make it up as above described. 

As to the width of face required in friction gearing : When 
the drivers are of maple, a width of face equal to that re- 
quired for a good leather belt (single) to do the same work is 
sufficient. Or, to speak more definitely, when the travel of 
the surface is equal to twelve hundred feet per minute, the 
width of face should be at least one inch for each horse pow- 
er to be transmitted, and for drivers of basswood or pine, one 
and a half to two inches. 

The driven pulleys, as before stated, are wholly of iron. 
They are similar to belt pulleys but much heavier, having 
more arms and stronger rim. The arm should be straight 
rather than curved, and there should be two sets of arms 
when the face of the pulley is above sixteen inches. For the 
proportion of these pulleys, a very good rule is to mahe the 
thickness of rim two and a half per cent of the diameter, 
that is, when the pulley is forty inches diameter, the rim 
should be an inch thick. 

To secure perfect accuracy, these pulleys must be fit" ted and 
turned upon the shaft; and when large, should rest in jour- 
nal boxes in the latter while being turned. If simply swung 
upon the lathe centers, they are liable to vary while the work 
ii being done. When turned exactly true, round and smooth, 
these pulleys must be carefully and accurately balanced. 
The neglect of this last essential point has worked the de- 
struction of otherwise well made friction pulleys. 

When thus constructed, there is a beauty about the move- 
ment of this gearing, which at once enlists the favor of all 
who can appreciate the " music of motion," and gives charac- 
ter to its builder. Its efficiency and peculiar advantages will 
be more fully shown in a future article. 

mill ■ <Fjlli 1 mm — ■ 

Sea Weed as a Fertilizer. 

The sea weeds that are thrown up on the shores of salt 
water have long been prized in this country, as in Europe, 
for their fertilizing action when applied to the soil. The 
annals of Scotch and Irish husbandry contain ample testi 
mony to their value, and it has been asserted that the recent 
great advance in the cost of iodine largely depends upon the 
fact that much of the sea weed, which was formerly burned 
for the iodine makers, is now employed for agricultural pur- 
poses. 

I have recently examined a sample of a commercial arti- 
cle brought into the trade by the Quinnipiae Fertilizer Com- 
pany, of New Haven, under the name of " Kelp Fertilizer." 
This is simply sea weed dried and reduced to such pulveriza- 
tion that it readily passes a sieve with one fourth inch 
meshes. Professor D. C. Eaton pronounced the sample I an- 
alysed to be chiefly Fticus nodusus or rock weed. 

Its composition, as taken from a bag of 100 lbs. weight, 
was: 

Moisture . 11-01 

Organic matter (by difference) 6910 

Sand 1-59 

Sulphuric acid (S0 3 ) 6 82 

Phosphoric acid (P.,0 5 ) 0'28 

Lime MO 

Magnesia 1-19 

Oxide of iron (Fe 2 3 ). 037 

Potash 2-18 

Soda 2-22 

Chloride (and iodide) of sodium 4'14 

100-00 
The crude ash=21'13 percent. 
Nitrogen = 1 20, equivalent to ammonia, 1-46 percent. 

In this analysis, the dried substance was carbonized at a 
low heat, and extracted with water, before incinerating. 

On comparison with stable manure of good quality, using 
the average of a number of analyses of the latter, it appears 
that the relative quantities of the active ingredients are ex- 
pressed by the following figures : 

Stable Manure. Kelp Fertilizer. 

Organic matter 1 5 — 6i 

Nitrogen 1 2—3 

Phosphoric acid 1 1 — 2| 

Sulphuric acid 1 23—25 

Common salt 1 37 — 54 

Soda 1 23—32 

Potash 1 3—4 

Lime 1 2—21 

Magnesia 1 1 — 6 

It thus appears that, by the addition of thirty pounds of 
fish guano (containing two pounds each of nitrogen, phos- 
phoric acid and lime) to 1,970 pounds of the dry kelp, the 
tun of mixture would be worth, as far as can be judged 
from the quantity of the several solid ingredients, five times 
as much as the best stable manure. This consideration is 
one of high importance where, as in the Connecticut valley, 
stable manure soils for $10 to $15 per cord and often cannot 
be got at any price. The mixture named makes a pretty 
close imitation of stable manure in a dry and therefore con- 
centrated form. 

When used fresh from the sea shore, as thrown up by the 
tide, sea weed speedily suffers decomposition, and disappears 
in a short time ; its saline ingredients become a part of the 
soil, but its organic matter would seem to be of little per- 
manence. 

Once dried, however, it becomes a rather slow acting fer- 
tilizer, and in various instances, where it was used in field 
trials last year, it gave the best results when applied very 
early to as to become fully swollen with the spring rains. 
It is deemed advisable to use with it a small quantity of 



some active nitrogenous manure. — S. W. Johnson, in the 
American Chemist. 



Patent Suit on Car Wheels. 

In the Supreme Court of the United States, Mowry vs. 
Whitney — appeal from the Circuit Court for the Southern 
District of Ohio. 

This suit was brought by Whitney to restrain Mowry from 
an alleged infringement of a patent, granted to Whitney in 
1848 and extended in 1862, for a process prolonging the time 
of cooling, in connection with annealing cast iron car 
wheels. 

The defence was that the process was not new, and that 
the appellant had not adopted it in his mode of cooling cast 
iron wheels. The decree was for the complainant, and the 
case being referred to a Master for an account, the sum re- 
ported in favor of Whitney by that officer was about one 
hundred and twenty thousand dollars. It is here insisted 
that the Court erred in holding that Whitney's patent is pro- 
tected against prior annealing processes, because former 
processes were confined to " unchilled articles," and also in 
deciding that the appellant's process was an infringement of 
the patent, when they were, in point of fact, essentially dif- 
ferent. One cools by placing the wheel in a cooler and the 
other in a net chamber. The patent of Whitney is invalid 
because there is no novelty in it. It is simply the applica- 
tion, of a process well known, to a purpose analogous to pur- 
poses to which it had been applied long anterior to the al- 
leged invention. It is also urged that it is void because what 
ij claimed is not useful, as the process would destroy the 
hardness of the rim (or chill) of the wheels, and thus detract 
fromtheir durability. It is further contended that the Court 
erred in apportioning the profit of Mowry by the alleged in- 
fringement, and in overruling the exception taken to the re- 
port of the Master. C. B. Collier and A. G. Thurman for ap- 
plicant; H. Baldwin, Jr., E. W. Stoughton and B. R. Curtis 
for appellee. 

Bailey's Paper Barrels. 

Mr. William H. Bailey has recently patented, through the 
Scientific American Patent Agency, an improved paper barrel, 
intended as a means for protecting non-liquid contents of 
barrels from loss, adulteration, and change of trade mark. 
The paper barrel is to be used within a wooden barrel and 
properly printed, to show the mark of the manufacturer, 
even if the same should have been erased from the wooden 
bairjl. In the sale of flour, sugar, paints, etc., it often occurs 
that dishonest dealers will remove the barrel heads of infe- 
rior brands and substitute therefor those marked with the 
names and devices of superior qualities, thereby seriously 
injuring the public and the most conscientious manufactur- 
ers. This will be made impossible by the application of the 
inner paper barrel, which is printed at both ends, and mark- 
ed with the firm name and device, and which cannot be re- 
moved without being destroyed and having the contents of 
the barrel entirely displaced. The paper barrel also pre- 
vents the adulteration of the contents of the barrel and the 
escape of the contents through crevices between the staves, 
which at present occasions serious losses to dealers and con- 
sumers. 

The paper barrel is made to fit exactly within the wooden 
barrel and with heads at the ends. These heads are also cut 
out of paper, and gummed or otherwise fastened to the sides 
either by having lips or ears on the latter overlap the heads, 
or by having lips or a flange on the head gummed to the 
sides, or otherwise. In place of paper, equivalent simple or 
compound fabrics may be employed. The bulging body of 
the paper barrel is made in sections properly gummed to- 
gether or in one piece. 

In using the invention, the paper barrel fitted with one 
head is firmly gummed or held in place within the wooden 
barrel, and then filled as far as required. The other head is 
then gummed or fastened to the body. The wooden barrel 
head is finally put on. 

Roebllng's Rubber Fillings lor (lie Grooves of 
Transmission Wlicels. 

This is a rubber filling for lining the grooves of cast iron 
wheels, which run at a great velocity and are principally 
used for the purpose of transmitting power to distant points 
by means of wire ropes. The same filling may, however, be 
used for other grooved wheels running at a slower speed, and 
for different purposes. 

It is composed of a core of hard rubber, surrounded by a 
skin of soft rubber, about one eighth of an inch thick, more 
or less. This coat of soft rubber extends along the two tides 
and the bottom, and is omitted on top, where the rope rests. 
By means of this combination two difficulties are overcome. 
One is the difficulty of inserting the filling into the dovetailed 
groove and yet having it large enough to fill the groove com- 
pletely and not be thrown out by the centrifugal force, which 
is very great, owing to the high velocity of the wheels. The 
other difficulty is to find a material hard enough on top to 
resist the wear of a rapidly running rope, and at the same 
time hare the necessary velocity. This is accomplished by 
surrounding a core of hard rubber by a skin of soft rubber, 
which has elasticity enough to allow of its being driven into 
tha groove and of expanding sufficiently afterward to hold it 
there, and yet is hard enough to resist the wear of the rope. 

This improvement is calculated to remove one of the chief 
drawbacks incident to the telodynamic system of transmit- 
ting power through long distance?. It was patented through 
the Scientific American Patent Agency, March 19, 1872, by 
Mr. A. Roebling, of Trenton. N. J. 
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SCIENTIFIC AND PRACTICAL INFORMATION. 



UMBRELLA FRAMES. 



SURFACE ELECTRICITY. . 

M. Terquem has recently made some experiments for fur- 
ther elucidating the fact that the exterior surface of a hollow 
body is alone affected by electricity. Faraday showed that a 
small animal, placed inside a cylinder of wire gauze, was 
not incommoded when the cylinder was so highly electrified 
that sparks were freely given off by it. He also constructed 
a room, 12 feet in each dimension, of metallic wire, and sus- 
pended it by ropes of silk ; and he found that, occupying this 
room, with electroscopes and electrometers at hand, there 
was not the slightest indication of electrical action inside 
the chamber, even when sparks of considerable length were 
given off by the metal of which it was made. M. Terquem 
verifies these results by taking a metal birdcage and sus- 
pending it to an insulated conductor of an electrical machine . 
While sparks sufficient to indicate a highly charged electric- 
al condition were obtained from the exterior, pitch balls, 
feathers, and even a gold leaf electroscope remained un- 
moved inside. Two bundles of linen yarn were hung, one 
outside and one in ; the inside one was unaffected, while the 
outside was excited, the threads diverging from each other 
and giving out sparks. 

SULPHIDE OF SODIUM. 

This salt has lately been used in blowpipe analysis as a re- 
agent, in the following manner : The mineral under examina- 
tion is fused with borax under the reduction flame. A small 
quantity of sulphide of sodium is then added, and the sub- 
stance again submitted to the flame. Iron, silver, copper, 
lead, nickel, cobalt, bismuth, palladium, thallium, and uran- 
ium give opaque masses of a blown or black color. Zinc 
gives a white mass ; the product with cadmium varies from 
red to yellow as it cools ; that of gold and platinum give 
a bright light brown, and that of tin, a translucent yellow 
brown. 

DETECTION OF MALIC ACID. 

The adulteration of wines with cider can easily be detect- 
ed by filtering and adding ammonia in excess. The apple 
juice will immediately deposit crystals on the side of the 
test tube. Genuine wine sheds a pulverulent deposit which 
does not adhere to the glass, and is devoid of a crystalline 
structure. Acetic acid will dissolve either of these precipi- 
tates. The deposit from the cider consists of flat crystals 
with parallel sides; that from wine shows star shaped form- 
ations. The treatment with acetic acid shows the presence 
of lime and phosphoric acid in both cases, the quantity of 
lime in the wine being minute. 

SCARLATINA. 

Mr. W. M. Searcy suggests the frequent examination of 
the tonsils of all persons living in a house where scarlatina 
is present, as the redness and enlargement of these organs 
are premonitory symptoms of the disease. Nitrate of silver 
in solution — one dram to one ounce distilled water — is a 
good local application, and if the case be severe, aperient 
medicine is used in conjunction Herewith. 

THE AGASSIZ EXPEDITION. 

Professor Agassiz's party have visited Rio di Janeiro, and 
have explored the whole neighborhood of that beautifully 
situated port. The distinguished naturalist has forwarded a 
large number of specimens to the Cambridge Museum, Mas- 
sachusetts. A cotemporary is responsible for the followiog : 

During a trip to the Southern Parahyba river, the Profes- 
sor obtained specimens of a number of species of fishes, 
some of them entirely unknown to science, which he very 
very carefully placed in alcohol for preservation. On his way 
back to Rio di Janeiro, he passed the night at a gentleman's 
residence, and his host's cook, naturally looking upon the 
party merely as gentlemen sportsmen, poured off the alcohol 
and served up the valuable specimens nicely fried for break- 
fast. It was an appropriate repast for a scientific party ; but 
it is hardly to be supposed that the worthy professor would 
have enjoyed it if he had known at the time the source from 
which the supplies had been drawn. 

THE DEAD SEA. 

Being without an outlet, evaporation is the only escape of 
the water pouring into it by the liver Jordan and some other 
streams. Each brings into that extraordinary reservoir, 
which is a depression in the earth's crust thirteen hundred 
feet below the water level of the Mediterranean, an immense 
mass of materials which must at last fill it up, when the Jor- 
dan will then run on beyond and find an outlet to the sea, if 
the world remains in its present physical form long enough. 

The Jordan wafts down ninety cubic yards of water every 
second. Each day it carries in six and a half bushels of salt, 
liberated from rocks on its passage, in each ninety cubic 
yards. Therefore that dreadfully salt, bitter reservoir has 
nearly reached the point of saturation. 

When no more salt can be dissolved, then it will accumu- 
late on the irregular bottom till it reaches quite near the 
present surface. Its future will have quite as much interest 
• for coming ages as its past history. 

Porous Filters. — In the course of an examination of 
filters, at the instance of the British Medical Journal, Pro- 
fessor Wanklyn has had proof that filtration through beds 
of porous materials includes very powerful chemical action, 
albuminoid matter being instantly resolved into ammonia 
and other products by the action of the filter, which, indeed, 
behaves in this respect like a boiling solution of permangan- 
ate of potash. A good filter is a sanitary engine of great 
power. 



The best and most durable insulation for electric wires is 
to tin them and cover with pure rubber. 



The following are the processes which are required to 
make the frame of an umbrella, as seen in the manufactory 
of Messrs. Cox, Brothers, and Holland. 

Nearly one hundred pairs of hands have their part in the 
preparation of the frame alone of this little article. 

The covers were, till within sixty yeais, made of oiled silk, 
the frames of whalebone or bamboo cane. Steel was intro- 
duced about 20 years ago, the change being induced partly 
by the increasing cost of the whalebone, and partly through 
the great improvements accomplished in the manufacture 
of elastic steel. 

No less than 2,500,000 sets are issued in one year from the 
manufactory of this firm alone. 

The frame or furniture — as it is technically called — of an 
umbrella or parasol is composed of six parts. 1. Tj e rib, 
the ends of which are named respectively the tip and the 
notch ends. 2. The stretcher, having the fork end and the 
last end. 3. The runner, which glides up or down the stick 
on opening or shutting the umbrella. 4. The notch or 
wheel, forming the apex or bottom of the umbrella, which 
is riveted to the stick. 5. The open cap, which fits outside 
the cover over the notch, and forms a finish. 6. The ferule, 
which is placed at the bottom of the stick and protects it 
when used in walking. In certain cases, there is also a sev- 
enth part — the stick — which is made of taper metal tube. 

The wire of which the furniture is made is received into 
the manufactory in coiled bundles, and cut into the required 
lengths by a machine. Four or five gross of these lengths, 
now called "ribs," tightly confined within three or four iron 
rings, are placed in a furnace, and brought to a red heat : 
when the heat has uniformly penetrated the whole bundle 
— care being specially taken not to oxidize the metal — it is 
laid on an iron plate having a number of grooves correspond- 
ing to the number of rings clasping the ribs, the rings being 
fixed at such intervals as to fit into the grooves, A heavy 
iron bar is now laid upon the ribs and kept moving back- 
wards and forwards, causing the ribs to rotate on their own 
own axes, thus not only straightening them by the friction, 
but softening the steel and preparing it for subsequent man- 
ipulations. The ribs are now taken to "the heading shop," 
where, by means of presses and press tools, the heads or 
" tips " of the ribs are made. The indentation to receive the 
hole for sewing on the cover is next impressed. These and 
a great number of other operations are carried on in separ- 
ate departments or "shops," minute subdivision of labor 
being found essential for commercial success. In the pierc- 
ing shop, the hole is punched and the rib is completed at the 
"tip" end. In another shop, the eye is punched at the tip 
end, the eye is put on a steel peg, and the notch end of the 
rib is formed in a pair of dies similar to those in which a 
needle eye. is made. The ragged or superfluous portion is 
now removed and the end of the rib made smooth and round. 
The hole is then pierced to receive a threading wire, which 
forms the axis for opening and shutting the umbrella. The 
ribs now receive an impression in the middle, and they are 
sent to be hardened and tempered by the usual process of 
heating in a muffle and immersion, while hot, in a bath of 
oil. They are then again confined within rings and revolved 
as before in the straightening operation. They are next 
gradually heated till the steel attains a blue color, after 
which every rib is tested singly, to see that the proper de- 
gree of elasticity has been obtained. This is an important 
consideration, and requires a very nice proportion of tem- 
pering; as, if the heat in the tempering muffle has been 
too high, the steel becomes too soft, while on the other 
hand, if not carried far enough, the articles become brittle 
and useless. The rib is now ready to receive the stretcher 
joint, which is made as follows: Brass wire is drawn, with 
a groove, down the center, and is cut into lengths suitable 
for joints ; the rib is placed within the groove of one of 
these bits of wire, the horns of the bit are elongated to 
enable it, in an after operation, to surround the rib at the 
place where it has been marked to receive it, otherwise 
the joint would slip on the emooth surface of the rib; the 
rib, with the joint, is now plated between a pair of en- 
graved dies in a press, and the pressure applied by this 
means is sufficient to make the joint fast, as well as round 
and smooth all over. This is a most ingenious process, 
only recently perfected. This joint is drilled, and the rib 
is complete and ready for japanning. 

The stretcher is made as follows : The wire in coils is 
placed upon a reel, drawn through rollers to straighten it, 
and cut into suitable lengths. One end of the stretcher is 
split by means of press tools, about half an inch down it. 
In another pair of tools this split is opened by a wedge 
shaped punch, which widens into the shape of the stretcher 
fork, descending into the die in a uniform shape. The fork 
in another pair of tools is then flattened on each side at one 
operation, and pierced so as to be attached to the stretcher 
joint on the rib. The hole is now put upon a peg, and the 
other end of the stretcher is formed in the same way as de- 
scribed above in the case of the top end of the ribs. 

The ribs and stretchers are now japanned, when they are 
taken to the riveting shop, where a large number of girls are 
employed in riveting them together. 

In addition to the above kind of ribs and stretchers, there 
are several others, known as the Paragon, the Premier, and 
Hollow ribs, which are cut out of sheet steel, and curved 
round until they nearly become tubes. These improved 
makes are considered to be both lighter and stronger, and as 
the extra cost is but a few pence per frame, this construction 
is adopted for all the best silk umbrellas. These better 
qualities have also enamelled tips to the ribs, which are fixed 
by fusion, with the aid of a blow pipe. 



Runners are made of brass and iron. They are construct- 
ed as follows : The " blank " for the barrel is cut by circular 
shears into oblong pieces, knocked round on a mandril, and 
soldered at the joint. A ring of metal is cast and rimered 
to the size of the barrel, where it is now soldered at one 
end, and a ring of brass at the other. They are next turned 
on a lathe, and a groove turned in at the end which is after- 
wards to be notched to receive what is called " the thread- 
ing wire," which is the axis on which the stretcher works. 

They are next taken to a notching machine, the exclusive 
invention of this firm, which, as a most important advance 
upon the methods hitherto in existence, demands special 
notice. Until this machine was invented, all notches were 
cut by hand, and, however skillful the workman, they were 
necessarily, in some measure, cut at irregular intervals. This 
was not of vast importance while the " gores " of the covers 
were cut out by hand, but after the introduction of sewing 
machines and machines for cutting out the gores also, this 
irregularity became a serious difficulty, which this firm has 
now, by an ingenious arrangement of levers, happily sur- 
mounted, and the notches are cut with mathematical accur- 
acy that confers upon their frames a well merited distinc- 
tion. 

The runners are now smoothed at the bottom, minutely 
examined by the foreman and sent to be japanned or sil- 
vered as required. The top notgh or wheel is made from 
a brass casting, turned and notched by the machine just 
described. The open cap is cut from a round " blank," when 
it is raised by dies in a stamp, three or four times succes- 
sively, being stamped deeper at every operation. The bot- 
tom is punched out, taken to a lathe and turned, and 
afterwards subjected to a bronzing process, peculiar to this 
house, or, if for common caps, japanned. The ferules are 
also cut out of round blanks by machinery, and repeatedly 
drawn in presses until the required depth is obtained, being 
annealed and cleaned between each drawing. The bottom 
of each ferule is then cut out, and an iron blank inserted 
and soldered into its place. As this iron bottom is twice as 
thick as a penny, it is capable of enduring a vast amount 
of wear when the umbrella is used, as it is almost uni- 
versally the case, as a walking stick. 

The whole of the ordinary umbrella furniture is sent 
away in parts, to be fitted, covered, and finished by other 
manufacturers. There is another class of frames, furnished 
with tubular metal sticks, which are fitted as complete 
frames before they leave the manufactory ; these are par- 
ticularly adapted to hot climates, which are found serious- 
ly to warp the wooden sticks. 

The Hartford Steam Holler Inspection and In- 
surance Company. 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
month of February, 1872 : 

During the month 745 visits were made, and 1,534 boilers 
examined — 1,443 externally, and 370 internally — while 194 
were tested by hydraulic pressure. The number of defects 
in all discovered was 794, of which 198 were regarded as 
dangerous. The defects, in detail, were as follows: 

Furnaces out of shape, 34 — 4 dangerous ; fractures, 79 — 39 
dangerous ; burned plates, 53 — 29 dangerous ; blistered plates, 
96 — 12 dangerous; sediment and deposit, 111 — 9 dangerous ; 
incrustation and scale, 130 — 4 dangerous; external corrosion, 
54 — 16 dangerous ; internal corrosion, 20 — 6 dangerous ; inter- 
nal grooving, 23 — 3 dangerous ; water gages defective, 29 — 12 
dangerous ; blow out defective, 13 — 4 dangerous ; safety valves 
overloaded or out of order, 24 — 12 dangerous ; pressure gages 
def ective,104 — 19 dangerous, varying from — 6 to -f- 12 ; boilers 
without gages, 3 — 2 dangerous ; deficiency of water, 9 — 9 dan- 
gerous ; braces and stays loose and broken, 24 — 15 dangerous ; 
boilers condemned, 7. There are many cases of glaring neglect 
reported, showing not only a great want of attention on the 
part of those having charge of boilers, but on the part of 
owners and users as well. If some responsible person would 
give a few moments' attention each day to the boilers and 
boiler connections, many disasters would no doubt be pre- 
vented. Among the instances of carelessness met with, are 
the following : A safety valve leaking badly, instead of being 
repaired, was found with a plank laid across the lever, 
loaded down witli bricks — 300 pounds pressure would proba- 
bly not have been sufficient to raise this valve. In another 
case, where the boiler was in a building with a flat roof, the 
safety valve lever was found wedged under one of the raft- 
ers ; this was regarded as an economical arrangement, " be- 
cause it saved steam ! " We might fill a page with similar 
instances, but enough has been said to show that destructive 
accidents need not be attributed to mysterious agencies. 



We are informed that the French and Austrian govern- 
ments have succeeded in the propagation and cultivation of 
sponge, and the experiment is likely to be made elsewhere, 
as the result is commercially valuable. 

An obdurate screw may be drawn by applying a piece of 
red hot iror to the head for a minute or two, and immediate- 
ly using the screw driver. 



If you are caught in a drenching rain, or fall into the 
water, by all means keep in motion sufficiently vigorous to 
prevent the slightest chilly sensation until you reach the 
house ; then change your clothing with great rapidity before 
a blazing fire, and drink instantly a pint of some hot liquid 

Books introduce us into the best society ; they bring us in- 
to the presence of the greatest minds that ever lived, 
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PROPOSED CITY RAILROAD. 



Among the recent projects for rapid transit in New York 
is that of Mr. E. H. Gilbert, for an elevated railway, on the 
plan so tastefully represented in the accompanying engraving. 

The plan is to place along the street, at distances of from 
fifty to one hundred feet, compound Gothic iron arches, which 
shall span the street from curb to curb, at such an elevation 
as shall not interfere with the ordinary uses of the street. On 
these arches, a double line of atmospherictubes, eight or nine 
feet in diameter, are to be secured. The arches are strongly 
connected with each other by means of a vertical, latticed or 
trussed girder running between the tubular ways, which are 
to be firmly joined to it on either side by ties of suitable con- 
struction. Through the tubes, supported as described, cars, 
carrying passengers, are to be propelled by atmospheric pow- 
er. There is also provision in the same set of arches for two 
or more sets of tubes for the transportation of mails and 
packages. The. stations will be situated at distances of about 
one mile apart along the line, and will be provided with pneu- 
matic elevators to raise passengers to and from the place of 
transit with perfect safety, thus obviating the necessity of 
going up and down stairs for transit. The movement of the 
cars or trains along the line, as well as their arrival and de- 
parture from stations, is made known at all points by a 
telegraphic device which is automatically operated by the 
cars in passing. 

A bill is now before the New York Legislature to author- 
ize the construction of this work, which, it is alleged, can be 



economically and expeditiously executed. The bill has been 
favorably considered and reported by the Senate Committee, 
and meets with no opposition except on the part of the pro- 
perty owners and occupants of buildings on the streets which 
are intended to be occupied by the works. These people ab- 
ject to the erection of this ornamental structure or big bridge, 
as they term it, in front of their doors, and claim that the 
presence of the tubes would be equivalent to the roofing over 
of the street. They will consent to nothing that cuts off 
their light and air. 

Everybody in New York wants rapid transit, but, strange 
to say, the moment that any body sets to work with a defin. 
ite plan for its realization, they are vigorously opposed and 
the work prevented. 

A. New Anemometer. 

A new form of anemometer has just been constructed in 
Europe, and seems likely to prove of material service to all 
who desire to notice and record the direction and velocity of 
the wind. The anemometer consists of an ordinary pair of 
Beckley fans and a set of revolving cups, fixed in any con- 
venient situation, and connected by insulated wires with a 
galvanic battery and with a recording apparatus. There is 
no limit to the length of the connecting wires, so that, for ex- 
ample, recording instruments at Lloyd's might be connected 
with fans or cups at any part of the coast. The recording in- 
strument itself consists of a clock, a wind dial, a reel of paper, 
and an endless band carrying a carbon paste for printing'. 



The dial indicates the direction of the wind, and the printing 
band prints this direction every half hour. The same band 
records every quarter of an hour of time and every com- 
pleted mile that the wind has traversed. The slip of paper 
issued by the machine is about an inch broad, and it re- 
ceives the time on its left hand margin, the direction of the 
wind- on its right hand margin, and a dot for each mile on a 
central line, so arranged as to be comparable with the time 
record. The number of dots marked on the paper between* 
10 and 11, for example, indicate the velocity of the wine* 
during that period of time, and the dots become crowded as 
the velocity increases, and stand farther apart as it decreases'. 
The battery is composed of zinc and carbon elements with 
dilute sulphuric acid, and will work for six months without 
attention. The reel of recording paper holds a supply for 
three months, and the clock can be made to run this length 
of time without winding; so that the whole apparatus 
would be as nearly as possible self acting. Ordinarily, how- 
ever, it would he desirable for the attendant in charge 
of it to date the recording slip every twenty-four hours, antJ 
an eight day clock would be sufficient for the requirement* 
of most observers. The great advantage of the instrument, 
says the British Trade Journal, is in the character of its re- 
cord, and in the fact that the electrical communication does 
away with the use of cranks and shafting, which are not 
only costly and heavy and far less delicate, but which also 
render it necessary that the recording instrument should be 
in the immediate neighborhood of the fans. 




GILBERT'S PROPOSED CITY ELEVATED BAILWAY 
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THE GREAT SEWING MACHINE JOB BEFORE CONGRESS. 

We recently alluded to the application now pending be 
fore Congress for the extension of the Wilson sewing ma- 
chine patent which covers the feeding device, a feature 
which all sewing machines must have. The existence of 
this patent is a bar to the introduction of a variety of im- 
proved machines, which will be brought out next year if 
the Wilson patent is not extended, for it expires in 1873. 
The owners of improvements are not allowed by the parties 
who control the Wilson patent to put their goods in the 
market. 

The Sewing Machine Ring, consisting of the Wheeler & 
Wilson Company, the Singer Compan/, the Grover & Baker 
Company, and the Howe Company have had the almost ex- 
elusive monopoly of the sewing machine business for the 
past quarter of a century. This is long enough in all con- 
science. 

Under the shadow of these patents, Wilson's patent being 
a chief one, they have wrung from our people many millions 
of dollars in profits, and today they charge American citi- 
zens sixty-five dollars for the same machines that they sell 
on the other side of the Atlantic for half the money. It would 
be a wicked thing for Congress to do to extend this monopoly. 
It has lasted long enough, and ought now to die a natural 
death. 

In the memorial of W. L. Groot and others, we find the 
following interesting particulars : — 

The corporations above named " are now selling machines in 
England, Ireland, Scotland, France, Belgium, Holland,Austria, 
Russia, Prussia, Norway, Denmark, Sweden, Spain, and other 
countries of Europe, at one half the price they offer the same 
sewing machines to our own people, and cheaper than they 
can be produced by the poorly paid labor of Europe, where 
the manufacturer, who has no patents to dread and no ' com- 
bination ' to interfere, realizes, even at the price of one half 
what we must pay, a profit of 100 per cent. This unjust dis- 
crimination carries its own strong logic why no further ex- 
tension shall be granted to enable a few to oppress thousands. 

NUMBER AND PRICE OF SEWING MACHINES. 

Not counting the great number of sewing machines made 
and sold since the origin of the business, the chief patent of 
which has expired and is now sought to be renewed by Con- 
gressional legislation, your memorialists annex the number 
made in 1870 only by the companies forming this ' combina- 
nation ,' the statement being made under oath : 

Singer Manufacturing Company sold 127,833 

Wheeler & Wilson Manufacturing Company sold- . 83,208 

Grover & Baker Sewing Machine Company sold 57,402 

The Howe Sewing Machine Company ^sold 75,156 

Total 343,599 

These were retailed at an average price of $65 each, making 
in the aggregate $22,333,935. The same number of sewing 
machines would have retailed in Europe at half the price 
charged here, and our people must pay for this number sold 
them $11,166,967.50 more than the people of Europe are 
charged. This great pioduct is only of four companies, not 
counting many others, all of whom have paid a tribute to 
this ' combination.' Their aggregate wealth is more than 
$50,000,000, and all of it is clear gain, the small amounts 
which were originally invested being too insignificant for 
comparison at this day. This is easily apparent when the 
incontrovertible fact is made known that the cost of each 
sewiDg machine sold at $65 is less than $12. If this patent 
is not extended, the price of all sewing machines now selling 



at $65 must be reduced to $32.50, and there will be no differ- 
ence between our people and those in Europe, as there is an 
abundance of capital anxious to produce better sewing ma- 
chines at $35 than are now sold at $65, and to have liberal, 
legitimate reward for both labor and capital. 

Your memorialists will be ready at any time to appear be- 
fore Congress, both in person and by attorney, to give such 
additional proofs, and to propound such questions, to the 
applicants or their attorney, as it is impossible t» present in 
the limits of this memorial. 



SEWING MACHINES AND THEIR EFFECT UPON HEALTH. 



It is one of the accompaniments of almost every change in 
human habits, brought about by advances in civilization, that 
the health of the public is influenced in some way. Often 
new complaints are engendered, or old ones are complicated, 
go that medical science is kept constantly on the alert to 
combat attacks from unexpected quarters. It has been 
charged against that most valuable of modern labor saving 
inventions, the sewing machine, that the act of impelling it 
by foot power, as almost universally practiced, has resulted 
in injury to female health. At first these charges were hard- 
ly more than surmises, but they were finally made direct 
and positive, with how much reason it is the object of this 
article to enquire. Fortunately for our purpose, we find in 
the report of the Massachusetts State Board of Health an 
extended discussion of the subject, from the pen of Arthur 
Nichols, M. D., which contains many facts and statistics 
drawn from various sources. Of these facts we shall freely 
avail ourselves, ana shall thereby further the object of the 
publication of all such reports, the general enlightenment of 
the public. 

In 1860, Dr. A. K. Gardner expressed, in the American Med- 
ical Times, his opinion that the exercise of propelling sewing 
machines with the feet, so far from being injurious, is really 
beneficial inasmuch as it gives exercise, which, though it af- 
fects only part of the body, is Still better than no exercise at 
all. 

Dr. Vernois stated, in 1862, in the Annates a" Hygiene Pub- 
ligue,'tha,t, both in males and females, the motion produced 
cramps, partial paralysis, and, in females just begin ing to 
operate, a peculiar and injurious nervous excitement. 

Dr. William Ord, in a report on the sanitary condition of 
dressmakers and needlewomen in London, 1863, states that, 
while in general the exercise is beneficial and tends to im- 
prove the health of females, the cramped position sometimes 
causes pain in the chest ana indigestion, and that delicate 
women are greatly exhausted by this particular work. 

This testimony was followed by someihing far different in 
1866, from M. Guibout, physician to the Hcipital Saint Louis, 
in Paris, who, in a paper read before the Societe Medicale des 
H6pitaux, made such strong statements, in regard to the 
effect of sewing machines upon female health, that general 
apprehension resulted. Shortly after the reading of this 
paper-, Dr. Feurnier attributed a case of paralysis of sensa- 
tion in bottom of the foot, occuning in a girl admitted to the 
same hospital, to the use of the sewing machine ; and the 
publication of this case increased the general alarm. 

The opinions of Dr. Espagne, Professor at the Montpellier 
University in France, were published in 1869, in which he 
denies that any injuries result, from the use of the feet on 
sewing machines, other than general fatigue and muscular 
pain. 

Next follow the published opinions of the celebrated Dr. 
Decaisne, who has done so much toward enlightening the 
world upon the effects, of various trades, professions, and call- 
ings, upon the health of those engaged in them. He exam- 
ined and questioned a large number of women, searched hos- 
pital records, and came to the conclusions which are thus 
summarized : 

" The effects of this work upon the muscular system differ 
in no respect from those of any other kind of excessive labor 
involving the use of certain portions of the body to the exclu- 
sion of others. The affections most commonly complained of 
are muscular pains, pain in the region of the kidneys, and 
cramps in the lower extremities ; none of which, however, 
are developed among those working three or four hours daily. 
These pains, cramps, etc., are most commonly found among 
beginners, and usually diminish after one has become accus- 
tomed to the motion of the machine. 

The use of the sewing machine, when employed within 
moderate limits, without overworking, as is too often done, 
is attended with no greater inconvenience to health than 
working with the needle, as was shown by the examination 
of 28 women between the ages of 18 and 40, employed from 
three to four hours daily." 

We now come to the investigations of the Massachusetts 
State Board of Health. The Board circulated widely this 
printed question, " Have you observed any injury to health 
from the use of sewing machines moved by foot power? If 
so, please to send us all the information you may have on 
the subject." To this question, 138 replies were received, rep- 
resenting 120 different towns. Of this number , 80 report one 
or more instances of injury, and 58 return negative or doubt- 
ful answers. 

We cannot give place to even a synopsis of the various re- 
plies. They however establish the fact that, among operatives 
on sewing machines, certain complaints do exist in greater 
proportion than with other females, while they as plainly 
show that this results not from the exercise itself but from 
is excess. It is avowed by Dr. Nichols that these complaints 
^are not inseparable from the propulsion of the sewing 
machine by the feet, but that excessive Work of this kind is 
very likely to be followed by injury, if not by total prostration. 

Now what is excessive work with one kind of a machine 



might be far from excessive with another. The number of 
hours per day these operators work would not injure them 
were the machines driven by steam power. Anything more 
than from five to ten minutes labor, without rest, on the brakes 
of the old style fire engine would be excessive for most men. 
But because this labor is too much, it does not fjllow that an 
engine cannot be made upon which a man might work six 
hours without over fatigue. 

Operators at sewing machines are obliged to sit with backs 
entirely unsupported and the knees elevated, thus keeping 
the spinal muscles constantly on the stretch, inducing the 
pain in the small of the back which is the most constant 
effect of work of this kind. This irritation is reflected by 
sympathy to other parts, and general debility finally results. 
We have never seen any satisfactory reason why the tables 
of sewing machines which are operated by foot power should 
not be brought up over the lap, so that the operator might 
sit leaning slightly backward, with the spine thoroughly 
supported arid the limbs extended. We proposed this once 
to a leading manufacturer, and were told that the notion that 
women were injured by working on sewing machines had no 
foundation in fact. We argued that those who had investi- 
gated the subject, though claiming that moderate exercise of 
this sort would not injure, almost unanimously insisted that 
excess would injure, and added that profitable employment 
with such machines implied an extent of labor which these 
authorities claimed to be excessive on machines as at present 
constructed. We failed, however, to convince him that any 
improvement in form was either desirable or practicable. 
Notwithstanding this discouragement, we put our idea to the 
test of actual trial, and found that all who had been accus- 
tomed to work on the old machine, who tried the modified 
position above described, were unanimous in testifying to the 
superior comfort and ease secured by it. There may be im- 
provements made in treadles, as suggested by Dr. Nichols, 
but these do not reach the root of the evil. It is the position, 
not the mere labor of propelling the machines, that fatigues 
the operator. 

Those who tried our plan of raising and bringing the table 
up nearer the person, and placing the treadles farther away, 
found no difficulty, in handling the work or in keeping it 
properly placed on the table, as the manufacturer above al- 
luded to seemed to apprehend. The whole body was placed 
in an easy unconstrained position, and so supported as to rest 
rather than fatigue the back. We look to see some such 
change made in the construction of sewing machines. They 
are so valuable in many departments of industry that in 
vention will not rest till their full utility is developed. The 
value of an improvement that would enable an operator to 
work even one hour per day longer than at present, without 
inj urious fatigue, can scarcely be over estimated. 



DEATH OF SAMUEL F. B. HORSE. 

After a few days' illness which, With his great age, led to 
anticipation of a fatal result, Professor Morse died at ten 
minutes before eight o'clock in the evening of Tuesday, the 
2d of April. His long and varied life, and his universal re- 
nown, will give interest to the following particulars : 

He was born at Charlestown, Mass., on April 27, 1791. His 
early education was acquired at Yale College, and his career 
would have been through life that of a painter, had not cir- 
cumstances directad his attention to scientific pursuits. With 
a view of following the first named vocation, he left the Uni- 
ted States in 1811, in company with Washington Allston, to 
study his art under the tuition of the well known Benjamin 
West. The Society of Arts, of London, recognized the mer 
its of the young artist, and awarded him a medal for a piece 
of sculpture, a "Dying Hercules." After four years' ab- 
sence, he returned to his native country and subsequently 
established an association which, after many clianges and 
against much opposition, became, in 1826, the National Acad- 
emy of Design. He again visited Europe in 1829, and, while 
on that continent, was elected to the Professorship of Litera- 
ture of the Artsof Design, in thecityof New York University. 

In the year 1826 or 1827, his attention had reverted to elec- 
tro-magnetism and cognate subjects, of which his education 
at Yale had given him a sound practical knowledge; and he 
had an additional incentive to this pursuit in his close and 
intimate acquaintance with John Freeman Dana, then a co 
laborer with Morse in the lecture theater of the New York 
Athenaeum. He returned from his second visit to Europe in 
1832,and in conversation with his fellow passengers on the ship 
(the Stilly) concerning the recent obtaining of an electric 
spark from a magnet, mentioned the idea of an electro-mag- 
netic and chemical recording telegraph. The more zealous 
and indiscreet of his admirers claim for this conversation 
the credit due to an original idea, whereas the desirability 
and possibility of telegraphing by means of electricity had 
alreajy occupied the attention of Mr. Ronald, who had erect- 
ed eight miles of insulated wire in his garden and dispatched 
signals through it, and who published an [account of his 
method in the year 1823. Other inventors in England and 
France, in the latter part of the eighteenth century, had been 
working towards a similar object, and it is impossible and 
unnecessary to decide to whom the thought first came. Cer- 
tain it is that it had been largely canvassed long before Pro- 
fessor Morse's labors commenced. But it is to Morse that the 
credit of long and enduring perseverance in introducing a 
practical and efficient telegraph is due; and he was en- 
abled to do this great service to mankind by tbe invention of 
the electro-magnet by Joseph Henry, to whom all users of 
electro-magnetism, for whatever purpose, must confess them- 
selves indebted. 

It is hardly necessary, just now, to describe the difficulties 
against which Morse fought so courageously. Recent events 
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in this city and considerable newspaper discussion have called 
public attention to all the facts, and full justice has been 
done to Morse, not only by his admiring and grateful country- 
men, but by scientists and public men, by crowned heads and 
peoples in all parts of the world. He had to Etruggle for 
years against the prejudices and timidity of capitalists ; he 
went to England in 1838 with his invention, only to find that 
an electric telegraph — in which the signals were conveyed 
by the pointing of a needle on a dial — had been already pat- 
ented and introduced to the public by Messrs. Cooke and 
Wheatstone ; but persistency at last met its reward, and 
success and fame, honors and wealth fell to his] share; 
and he has left us after the enjoyment of a. long life, 
crowned with an unusual meed of all those things for which 
men ordinarily toil and worry away their existences. 

He was liberal and charitable in all his transactions, and 
took a paternal interest in all that belongs to the great in- 
vention he gave to the world. Living alternately in New 
York city and at his country residence on the Hudson, near 
Poughkeepsie, N. Y„ his face was well known to all classes 
of hia countrymen ; and the latter part of his life was un- 
clouded by trouble, and his end was peaceful. 



SPIRITUALISM ANSWERED BY SCIENCE. 



Mr. H. L. Hinton, 744 Broadway, N. Y., has issued the 
pamphlet entitled as above, by the celebrated London bar- 
rister, Mr. Edward W. Cox, in which he gives expression to 
his views concerning spiritualism, or spirit manifestations, 
as deduced from the series of scientific experiments made 
last year in London, under the auspices of Dr. Crookes, Dr. 
Huggins, and others, Mr. Cox being one of the examining 
party. A description of some of these experiments, with 
drawings of the testing apparatus employed by Dr. Crookes, 
will be found in our back numbers. 

In the present work Mr. Cox describes the various forms 
of spirit manifestations that he has witnessed, from which it 
is evident that he has been a careful and extensive observer. 
He has become fully satisfied that intelligent noises or rap- 
pings are actually produced, that chairs, tables, or other ob- 
jects are undoubtedly moved, and that the proofs of the real- 
ity of these demonstrations are just as absolute as are the 
proofs of any other fact in nature. The force by which these 
demonstrations are" made, he calls psychic force. It may be 
indicative, he thinks, of the existence of a soul within man, 
and it is this soul which he thinks may exercise psychic force , 
beyond the body. He rejects the idea that the manifesta- 
tions are produced by the agency of disembodied spirits. 
They are purely and wholly the result of forces residing 
in the human organism, and neither our departed friends, 
angels, or devils have to do with them. The medium is 
never able to communicate anything that is not already 
known to some person present. 

This psychic force, Mr. Cox thinks, operates by a vibratory 
or wave like action, is opposed to and capable of overcoming 
the attraction of gravitation. Tables and other objects that 
are moved are first filled, so to speak, with the psychic ema- 
nation, which renders them buoyant in the air, when they 
float, swing, and sway about as if supported by an invisible 
balloon \ 

One of the explanations of these phenomena, and upon 
which Mr. Cox lays much stress, is t/ie unconscious cerebral 
action of the mind of the medium, which action is manifested 
through the psychic force. Now as this unconscious cerebral 
actian can be induced and made to set men's bodies in mo- 
tion, without their knowing it, it becomes a question whe- 
ther Mr. Cox himself and his friends did not have their 
cerebrums unconsciously excited so that they could hear 
noises and see sights that in reality never took place ; or so 
that they could not see the person who pushed the piano, 
lifted the table, or forced down the balance. 

What Mr. Cox and Dr. Crookes now need, in order further 
to verify their published conclusions and observations, is a 
scientific apparatus so made as to indicate the true condition 
of their own cerebrums. An instrument, that shall be capa- 
ble of indicating the unconscious excitement or action of the 
mind, would be of great value in pathology. In addition to 
its uses in unraveling these " spirit" mysteries, it would 
doubtless be of inestimable importance to physicians in the 
diagnosis and treatment of mental disorders' and diseases 
that react upon the brain. 

There are various forms of unconscious cerebral action to 
which persons have been subject. To some individuals, vi- 
sions and spectral personages have appeared when they have 
been wide awake and in the full possession of their ordinary 
senses. Sir David Brewster mentions several examples of 
this kind of cerebral action. 

The latest phases of these psychic demonstrations, as 
brought out in this country, to wit, the visible production of 
the forms of departed friends, standing out clear and posi- 
tive in the presence of the members of the psychic circle, 
have never been witnessed by Mr. Cox ; at least he makes no 
mention thereof; nor does he allude to the spirit flames and 
lights now produced here. Mr. Cox should come over and 
visit Mrs. Mary Andrews, at Moravia, N. Y., who will show 
him things in this line that will probably make his hair 
stand on end. One visitor has assured us that the sight of 
these things brought on a cold perspiration, and he felt as 
if the gates of the eternal world had been actually thrown 
open. Until Mr. Cox joes to Moravia, it is evident that spi- 
ritualism will not be fully answered by science. 



A TRADES UNION TIRADE. 



To appeal to the passions and prejudices of men rather 
than their reason, to distort and misrepresent facts, state- 
ments and motives, to misconstrue the slightest and most 
friendly criticism into an abusive attack, and to reply to it 
by real and undisguised scurrility and abuse has ever been 
the method of discussion and the characteristic manner of 
men who, through the false pretence of regard to the interests 
of the working classes, seek only the furtherance of their 
own private interests and purposes. We are sorry to say 
that in this spirit the editor of the Machinists' and Black- 
smiths' Monthly Journal, an International Union organ, pub- 
lished at Cleveland, Ohio, comments upon some remarks of 
ours relative to the action of trades' unions in regard to ap- 
prentices. 

The immediate cause of offence, to our brother editor,isthe 
clause in one of our recent editorials which follows : 

" The refusal of mechanics' unions to reconsider their un- 
reasonable restriction, whereby their own sons are denied 
the privilege of learning the trades of their fathers, is one of 
the mysteries of the age. We have before alluded to this, 
for we feel that the prosperity of the country, the interest of 
humanity, and the welfare of coming generations, all demand 
that the shutting out of boys from learning trades ought to 
cease, so that they may be trained up to become good work- 
men, and able to learn an honorable mode of living." 

Upon this we are charged by the editor with being very 
abusive, with departing from the truth, with being "opposed 
to trades unions, not from principle," with being destitute of 
virtue, with shamming interest in the welfare of the mechan- 
ic, with giving nothing tangible for their benefit, and with 
picturing a state of affairs that does not exist. We are sar- 
castically complimented for our learning and directly called 
feeble minded, both of which are equally flattering from such 
a source. 

Perhaps we shall again be called abusive when we say that 
such a tirade can avail nothing against the truth of the par- 
agraph which has provoked this uncalled for attack. We 
might add that a contrast, between the tone of our offending 
paragraph and the charges based upon it, might lead cundid 
minds to throw back the charges of abuse upon the accuser, 
and inspire some doubt as to his respect for the truth and 
candor he professes to rsvere. 



LIGHTNING RODS. 



Repeated spectroscopic measurements made last year by 
Professors Zollner and Yogel, in Germany, show that the 
velocity of rotation of the sun on its own axis is at the rate 
of six hundred and sixty miles an hour. 



' We have a company in our town putting lightning rods on 
our houses. They use a copperrod, corrugated or fluted, and 
they fasten the rod to the shingles 'with zinc, allowing the 
rod to rest on the shingles and against the sides of the houses. 
My idea of putting up rods is to insulate the rod by means 
of glass tubes. But when questioned on the subject, the 
company's agent produced a paragraph, from an essay by Sir 
David Brewster, in which that eminent philosopher is made 
to say that the old theory of insulation is exploded, and that 
the conducting rod should be placed as near as possible to 
the object to be protected, in other words, should touch the 
wood and shingles of the building. 

Now, I am a constant reader of the Scientific American, 
and many of our engineers and builders read your paper. 
We wish to know from you what we shall do with the rod 
that is not only not insulated from the house but put in as 
close contact withitaspossible. Areply through your paper 
will be read and acknowledged with gratitude by many of 
your readers in this place and surrounding country. 

W. C. McDougal." 

Meridian, Miss., March, 1872. 

Answer. — The method of attaching the rod which you de- 
scribe is correct; it should not be insulated. The golden 
rule in regard to the erection of lightning rods is to place the 
lower end of the rod in communication with an extensive con- 
ducting surface underground; tie electricity is thereby dis- 
sipated without injury to the building should the rod be 
struck. 

If the area of this conducting surface equals that of the 
roof of the building, the rods being of proper size, perfect 
protection may be expected, not otherwise. 

You will invariably find, in the examples of rodded build 
ings that have been damaged by lightning, that the lower 
extremities of the rods were not arranged in accordance with 
the above rule. The general practice is simply to stick the 
extremity of the rod into the ground for a short distance and 
there leave it, no provision for underground conducting sur- 
face being made. This is a very defective and unsafe prac- 
tice. 

A good way to provide the necessary conducting surface is 
io connect the rod with an iron pipe, laid down specially for 
the purpose and extended several hundred feet under ground 
away from the building, burying the pipe for the whole dis 
tance in charcoal or in moist earth. Another plan is to make 
a trench leading from the building and fill in with old iron 
or iron ore, the lower end of the rod being made to commu- 
nicate with such conducting material. Leader pipes, metal 
roofs and chimneys should also be connected with this con- 
ducting material. In towns where there are water and gas 
mains, the lightning rods should connect with them, as the 
metals of such pipes present large conducting surfaces. 

You will perceive from the foregoing that an essential part 
of the lightning rod is an extensive conducting surface under- 
ground. If your rod lacks this, it is of little value, your house 
is not protected, and in the very next thunder storm you may 
suffer damage. 

Colonel C.W. Jenkb has traced into the Blue Ridge several 
fine veins of corundum, some of them four feet wide, in 
Franklin, N. C. 



Examples for the Ladies. 

Mrs. T. M. Scullin, Troy, N. Y . , has used her " dear friend," a Wheeler & 
Wilson Machine, sinae 1858, in dress and cloak making. The last six months 
she earned $332, and the year before, $117. 

Mrs. Mary Hacher, Muscatine, Iowa, has used her Wheeler & Wilso:i 
Machine since September, 185T, and earned from $10 to $33 a week, making 
dresses and cloaks, from the finest to the heaviest, and her machine is now 
in as goodorder as when she bought it. 

Mrs. C. D. Goodman, Cleveland, Ohio, has used her Wheeler * Wilson 
Machine 4J^ years with the same No. 2 needle that came in it without break- 
ing or blunting it. 



Watch No. 3755— bearing Trade Mark "Fayette Stratton, Marion, 
N. J. "—manufactured by United States Watch Co. (Giles, Wales & Co.), has 
been carried by me two months; its total variation from mean time being 
one second.— James B. Weaver, with A. S. Barnes & Co., Ill and 113 Wil- 
liam Street, New York. 



Burnett's Kalliston will impart a char, 
the skin. 



soft, and beautiful hue to 



NEW BOOKS AND PUBLICATIONS. 



The Amateur MicrOscopist ; or, Views of the Microscopic 
World. A Handbook of Microscopic Manipulation and 
Microscopic Objects. By John Brocklesby, A.M., Professor 
of Mathematics and Natural Philosophy, Trinity College, 
Hartford, Conn. New York : William Wood & Co. 
This is a very convenient and useful little work, lull of practical instruc- 
tion upon the uses of the microscope. It is profusely illustrated wilh 
engravings which show the construction and various powers of the instru- 
ment, together with views of many remarkable objects that may be easily 
-obtained and prepared for observation. A most interesting chapter is that 
devoted to crystallizations, in which the author presents us with many new 
drawings, and gives directions for preparing the slides so that the process 
of crystal.i'ormations may be readily witnessed under the microscope. This 
part of the work will be especially welcomed by amateurs. The examina- 
tion of crystals is always attended with peculiar interest. The beholder 
revels for the time being amid sights of gorgeous beauty, and gazes upon 
gems seemingly most rare, exquisite, and precious. This book is a valuable 
addition to our stock of scientific literature. 

Barby's Fruit Garden. New Edition. New York : Orange 
Judd & Co., 254 Broadway. 

This volume of 490 pages, as its title implies, is devoted to the culture of 
fruits of every variety in orchards and gardens. It also contains hints 
on the kind of soils best adapted for the different varieties, best modes of 
propagation, pruning, training, etc. It describes the diseases incident to 
the various fruit trees, the kinds of insects that prey upon them, and the 
remedies for ridding trees of the evil . The book is illustrated with numer- 
ous engravings of green houses, propagating beds, grafting, pruning, and 
garden implements, and the mode of training trees into beautiful and gro- 
tesque shapes. It also contains directions for the management of strawberry 
plants and other like fruits, with a chapter on nutting trees, etc. It is a 
work important to every agriculturist, and will find ready sale. 

Pocket Book of Mechanics and Engineering. By John 
W. Ny strom, C. E. Philadelphia and New i'ork : J. B. 
Lippincott & Co. New edition, revised and enlarged. 
This book is already extensively known, this being the eleventh edition. 
In the present revision and enlargement, much valuable matter has been 
added. For example: Logarithms of numbers and of trigonometrical func- 
tionsforeveryminute of a degree, or for every four seconds of time, are 
given ; also the eight natural trigonometrical functionsf or angles, expressed 
either in degrees or time, es may be required. In regard to dynamical 
terms, the author proposes to abolish a great number cf them, including 
" moment of inertia," which is a well established term in the philosophy of 
dynamics. A list is also given of proper dynamical terms, limited to force, 
motion, time, power, space, work, static and dynamic momentums, which 
the author maintains are all the terms necessary in dynamics. Examples 
are given for the dynamics of fly wheels, in which the term '• moment of iner- 
tia" ought to perform an important function, but does not appear in the 
formulas and calculations. However right or wrong the author might be in 
the philosophy of dynamics, his reasoning is well worthy of attention. 
Barometrical tables, for the measurement of hights, are new and very com- 
plete, in English and French measurers which have been arranged by the 
author from actual practice among the Andes; also, original formulas fjr 
the flow of water in bends of pipes; the evaporation on the surface of water, 
under the atmosphere; the harmonical and geometrical series of vibration 
in music or acoustics ; illustrations of the expansion of bodies by heat, at 
and near the temperature of fusion. The article on air and heat, and the 
specific heat of gases, contains simple and valuable formulas with original 
examples. The properties of inflamed gunpowder and its dynamics in 
heavy ordnance are given; al;o the properties of water and st^am, with 
formulas and tables; also an original rule for determining a standard 
nominal horse power of steam boilers. On the parabolic construction of 
ships, the author gives a formula by which any form of a ship can be 
recorded, and by which anyship builder familiar with the parabolic method 
can construct a ship of a definite form. The formulas and tables ior the 
parabolic method are very simple and complete. 

New and Complete Clock and Watchmaker's Manual : 
Comprising Descriptions of the Various Gearings, 
Escapements, and Compensations now in Use in French, 
Swiss, and English Clocks and Watches, Patents, Tools, 
etc., with Directions for Cleaning and Repairing. With 
Numerous Engravings. Compiled from the French — 
with an Appendix containing a History of Watchmaking 
in America. By Mary L. Booth, Translator of the Marble 
Worker's Manual, etc. New York : John Wiley & Son, 
Publishers, 2 Clinton Hall, Astor Place. 
This will, we should opine, be a valuable book for the watchmaker's and 
jeweler 8 craft, although there is not much in it regarding American 
improvements in watchmaking. The brief sketch of the history of watch- 
making in this country is not of much importance. There is much in the 
book, however, useful for instruction and reference. The printing and 
binding are not of the highest order, and we suppose that the publishers 
sought rather to place the work before the public in cheap form than to 
limit its sale by a more expensive style oi execution. 

Inventions Patented In England by Americans. 

[Compiled i'rom the Commissioners of Patents' Journal. 1 
From March 8 to March 14, 1872, inclusive. 

Battery Gtjn.— W. A. Mills, Salisbury, Conn. 

Bilge Water Indicator. —A. Harris, New York city. 

Boat Lowering Apparatus.— C. C. Quaritius, Canars;a, N. Y. 

Boot Heel. — F. Richardson, F. Hacker, Providence, R. I. 

Cotton Cleaning Machine. — N. B. Hail, Providence, R. I. 

Dial Plate.— J. C. Dunn.E. C. Lewis, L. Atwood, B. W. Marshall, W. B. 

Mussy, B. M. Baily, C. E. Kilby, D. B. Ch annell, Rutland, Vt. 
Electric Torch.— W. W. Batchelder.New Vork city. 
Governor.— J. B. Duff, Patchoque, N. Y. 
Heald, etc.— D. C. Brown, Lowell, Mass. 

Leather Making Maciiinery.—E. Fitzhenry, Somerville, Mass. 
Prevention of Railway Accidents.— S. W. Emery, E. P. Doyen, W. 

Sparrow, Portland, Me. 
Propelling Vessels, etc.— A. Mot, G. E. Weaver, Providence, E. I. 
Roll foe Spinning Machine.— W. A. Caswell, Providence, B. I. 
Rolling Machine. —A. Johnson, New York city. 
Rotary Engine, etc.— C. Avery, Tunkhannock, Pa. 
Sewing Machine.— J. A. House, Bridgeport, Conn. 
Trimming Boot Soles, etc :— S. H. Hodges, Boston, Mass.] 
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The Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Hal f per Line will be charged. 



Dickinson's Patent Shaped Diamond Carbon Points and Ad- 
justable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July 24 and Nov. 20, 1869. 61 Nassau St. , New York. 

The paper that meets the eye of manufacturers throughout 
tile United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes, etc. Send for Catalogue. Kumsey & Co. , Seneca Falls, N.Y. 

Portable Mulay Saw Mill, that may be run profitably by the 
power of a Thrashing Engine. Manufactured by Chandler & Taylor, 
Indianapolis, lnd. Send for circular. 

A. N. Fox & Co., Buffalo, N. Y., are operating Vacuum on Su- 
gar Pan, of 26M to 28 inchesmercury. Produced by Ransom Syphon Con- 
denser—no air pump. See advertisement. 

Croquet Wickets, made and pointed by machinery, of number 
four Black, Galvanized, or Tinned Wire, supplied to the trade by Laugh- 
laad & Co., No . 212 Franklin Street, New York. 

For Diamond Turning Tools for Trueing Emery Wheels and 
Grindstones, address Sullivan Machine Co., Claremont, N. Hamp. 

Grindstones for File Cutters. Wortliington & Sons, North 
Amherst, Ohio. 

Mill Wrights' Grindstones, for picks, J.E.Mitchell, Phila.,Pa. 

Ship Carpenters' Grind stones,f or adzes, J.E.Mitchell,Phi la .,Pa. 

Billiard Cushions — Manufacturers of Billiard Tables, use 

Mm-phy's Patent Cushions. The finest made. Ssndfor sample set. Gutta 

EPercha and Rubber Manufacturing Company, 9 & 11 Park Place,New York. 

H.R.Russell,Woodbury,N.J., wants Catalogue of School Desks. 

H. E. Shelley, Austin, Texas, wishes price and description of 
besthand Brick Presses. 

We will Remove and Prevent Scale in any Steam Boiler or 
make no charge. Geo. W. Lord, 232 Arch Street, Philadelphia, Pa. 

For Sale — A Steam Boiler, 44 inches by 13 feet, with 43 three 
inch Flues— about 30 Horse Power. Not long used. Address A. & E. H. 
Sedgwick, Poughkeepsie, N. Y. 

Painters, attention — New Pat. Quick, Clean, Easy, and Cheap 
Way of Graining, first class Imitations of Oak, Walnut, IRosewood, etc. 
Send Stamp for Circular. J. J. Callow, Cleveland, Ohio. 

Patent Self-acting Horse Holder for Sale — State Rights. 
Very simple. Can be attached to all kinds of vehicles, will give them a 
vast preference. A great want never before supplied for saving life, prop- 
erty, &c. AddressAbm. Qainn, 280Marcy Avenue, Brooklyn, L. I. 

Astronomical calculations for almanacs a specialty. Address 
Richard H. Buel, 7 Warren Street, New York. 

Right, for Sale, of a valuable improvement in Sad Irons. 
Address, H. W. Seaman, Millport, N. Y. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Something New. Shaping Machine Attachment for Lathes. 
Wm. E. Cass, 61 & 63 Hamilton Street, Newark, N. J. 

Improved Foot Lathes, Hand Planers, etc. Many a reader ol 

this paper has one of them. Selling in all parts of the country, Canada, 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Drawings and tracings made of Machinery, Models, etc. 
C. Delafield, C. E., 26 Broad Street, New York. 

The Baxter Steam Engine is saf e,and pays no extra Insurance. 

For the best and cheapest Water Wheel Regulator " in all 
creation," address Sullivan Machine Co., Claremont, N. H. 

The most economical Engine,from 2 to 10 H.P., is the Baxter 

Our Home Physician. By Dr. Beard and other eminent Phy- 
sicians. Is the latest and best Family Guide. 1067 pages. S3. E. B. 
Treat, Pub. , 803 Broadway, New York. Agents wanted. 

If you want to know all about the Baxter Engine, address 
Wm . 1). Russell, ofilce of the Baxter Steam Engine Co. , 18 ParkPlace.N.Y. 

If you want a perfect motor, buy the Baxter Steam Engine. 

Shive's Patent Watchman's Clock and Time Detector — the 
best ever made. Price $15. Shive Governor Company, Philadelphia, Pa. 

Save your Boilers and Save Fuel — Use Thomas's Scale Dis- 
solve^ pr. 5c. per lb. , in bbls. and % bbls. N.Spencer Thomas, Elmira,N.Y. 

Enameled and Tinned Hollow-Ware and job work of all 
kinds. Warranted to give satisfaction, by A. G. Patton, Troy, N.Y. 

Best and Cheapest — The Jones Scale Works,Binghamton,N.Y. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew'sPatent, inside page. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W. 
Arny, 301 and 30j Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut live times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Over 1,000 Tanners, Paper-makers, Contractors, &c, use the 
Pumps •! Beald, Sisco & Co. See advertisement. 

Opium Eaters — If you wish to be cured of the habit, address 
T. E. Clarke, M. D., Mount Vernon, Ohio. 

Boiler and Pipe Covering manufactured by the Chalmers 
Spence Non-Condactor Co. In use in the principal mills and factories . 
Claims— Economy, Safety, and Durability. Offices and Manufactories, foot 
E. 9th street, New York, and 1202 N. 2d street, St. Louis, Mo. 

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Manufac- 
turers of Silicates, Soda and Potash, Soluble Glass, Importers of Chemi- 
cals and Drugs for Manufacturers' use. 

Brown's Coalyard Quarry & Contractors' Apparatus f tr hoisting 
andconveying material by iron cable. W.D.Andrews &Bro,fH Water st.,N.T . 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, i to 8 Water St., opposite Fulton Ferry, Brooklyn, N. Y. 

In the Wakefield Earth Closet are combined Health, Cleanli- 
ness and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manulacturera' supplies, see Manufacturing N ewa Gt 
United States in Boston Commercial Bulletin. Terms 14.00 a year. 



Presses,Dies & all can tools. FerracuteMchWks,Bridgeton,N.J. 
Seeds and Fertilizers. R. H. Allen & Co., New York. 

Vertical Engines — Simple, Durable, Compact. Excel in econ- 
omy of fuel and repair. All sizes made by the Greenleaf Machine Works 
Indianapolis, lnd. Send for cuts and price list. 

For 2 & 4 Horse Engines, address Twiss Bros., New Haven, Ct. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and sold, send for circular to E. Lyon, 470 Grand Street, New York. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

Gfet your steam boilers and pipes covered with the best non- 
conductor in the world. Call for Circular. Asbestos Felting Company, 
45 Jay Street, New York City. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 




t We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but m e 
orefer to elicit practical answers from 9ur readers.] 



1. — Coloring Castor Oil. — How can I impart a yellow 
colorto castor oil, without injuring its medicinal value ?— S. W. O. 

2. — Solvent for Aniltn Green. — Can any one inform me 

of a volatile non-acid solvent for anilin green ?— A. G. , Jr. 

3. — Seasoning Hickory. — Can any one inform us, through 

the columns of your paper, the best way to season second growth hickory 
for stone cutters' mallets, so that they will not check?— G. W. B. & Co. 

4. — Kiln for Drying Corn. — I am in pursuit of the best 

method of kiln drying corn, but cannot find anything that suits me. Can 
your readers make some suggestions on this point?— J. M. P. 

5. — Dyeing. — How are anilin colors used in dyeing, and 
what are the proper recipes for preparation? How can I color fabrics with 
chrome green and yellow, and with Prussian blue ; and what is used as a 
" set" or mordant for each?— S. W. O. 

6. — Cwment for Varnished Work. — Can you inform me 
bow to make a glue or cement to fasten wood to painted or varnished work, 
so that itwill adhere as well as on unpainted work?— Paintek. 

7.— Strength of Wooden Vat.— Can any one inform me 

what pressure a wooden vat, 16 feet deep and 10 feet wide, of staves five 
inches thick, hooped with % iron , 19 inches apart, will bear, and what should 
be the limit of pressure of steam therein ? The vat is used in preparing 
straw.— I. A. S. 

8.— Timber for Water Pipes.— What kind of timber 

will make the best and most durable piping for conveving water under 
ground, and should the bark be left on or taken off ?— C. H. 

9 —Nickel Plating Lead Pipe.— Can any one inform me 

what, if any, are the advantages of nickel plating the supply or induction 
pipes of pumps? Will such plating prevent the deleterious effects which 
are said to be caused by the placing of lead pump pipes in wells ?— B. 

* 10. — Expansion of Mercury by Heat. — Will some one 

of your readers inform me how much per cent mercury will expand when 
heated from 0° to 100° Fahr.? Which metal comes nearest to mercury in 
its degree' of expansion?— S. 

11. — Staining Poplar a Walnut Color. — I would like 

to know how to stain poplar or other light colored woods a walnut color, 
so that I can rub it down smooth after staining. I can stain a very nice 
walnut with permanganate of potash, but it does not go deep enough in the 
wood, and any attempt to rub smooth rubs off the stain.— J. R. H. 

13. — Nickel in Solution. — Nickel, held in solution so that 

it can be applied with a brush, is much needed. It must be chemically pre- 
pared with such ingredients as not to discolor polished steel, and should 
evaporate at a low temperature of heat, leaving the articles plated with 
i Ukel. The discoverer of such an article would find an immensesale for it, 
and would confer a lastingbenefit on manufacturers of, dealers in andusers 
of polished tools.— J. E. E. 

13.— Pitch of Screw Propellers.— Can any of your 

readers give a simple method of computingthe correct pitch of screw pro- 
pellers from the dimensions of the wheel?— G. R. 
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SPECIAL NOT&.— This cGlumn is designed for the general interest and in- 
structionof our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however , 
whenpaidfor as advertisements at\ *0U a line, under the head 0/ "Business 
and Personal. 

ALL reference to back numbers must be by volume and PaOe. 



Largest Engine in the World.— W. N. Q. is informed 

that we used the figures given by our informant regarding this engine. 
It was probably the crank that weighed one tun, and not th e crank pin. 

A. B. S., of La., sends a black mineral specimen and says : 
"Will you kindly let me know the cost of having the enclosed specimen of 
plumbago analyzed? 1 would also like to be informed of the number of 
graphite mines now worked or known to exist in North America, the 
value of said mines, etc.— Answer: Your specimen is not "plumbago," 
but is simply a soft bituminous shale. If you will compare the traces on 
papcrmadeby it and byagoodlead pencil, you will see the difference. 
The best graphite (plumbago) mines in the United States are at Stur- 
bridge, Mass. , Ticonderoga, N. Y. , Brandon, Vt. , and Wake, N. C. 

Fast Colors.— Query S, March 16.— If the material to be 
dyed black is woolen, be sure, in the first place, to have it thoroughly 
free from grease, and clean. Boil in your logwood (half weight of mate- 
rial) liquor for an hour, and add the copperas, in solution, gradually, and 
continually stirring; after boi-ling awhile, the addition of a little muriate 
of tin in solution will give a brilliancy of tone. Now take out the goods, 
drain, and expose to the action of the air lor an hour or two, alter which 
give a thorough washing in water, and eventually with warm soapsuds.— 

E. H. IL , of Mass. 

Test for Lead in Water.— Query 24, March 9. — To F. 
C. Thebesttest is sulphuretted hydrogen. Precautions to be observed: 
Evaporate in a porcelain vessel er a porcelain lined preserving kettle. 
Lead is usually present in water, as carbonate or some other insoluble 
compound, hence most or all of it remains on the filter and should be 
tested for there. The sulphuretted hydrogen may be prepared from 
black sulphuret of iron and either oil of vitriol or muriatic acid, no heat 
being required. The gas should be washed by passing through water. 

F. C. may prepare the gas quite as well, if not better, by heating together 
a little flowers of sulphur and some paraffin.— E. J. H., of— 

Melting Asphaltum. — No. 1, March 23. — To H. E. W. — 

This can easily be done hi a pot over the fire.— E. H. H.,ofMass. 



Tempering Trap and other Springs.— W. R. H. should 

take good cast steel, work at a low heat, and forge evenly; temper in salt 
water, and then heat gradually and evenly until it will burn tallow when 
some is rubbed on/ Continue the heating till the blue flame ceases to 
appear and the flame is white. This is, I believe, the best mode for trap 
Or other large springs; who knows of one better adapted for small 
springs?— W. H. R.,ofPa. 

Painting Bath Tub.— If C. A. H. will have his bath tub 

painted with deadilatcolors, and then varnish it, it will not scale.— "W. 
C. R.,ofW. Va. 

Test for Iron and Steel. — Tell J. H. that if he let fall a 
drop of nitric acid on steel, it will cause a black spot upon it, but if upon 
wrought iron, it will not have this effect. He will find this a simple and 
easy method of distinguishing the two.— H. S., of R. I. 

Demagnetizing Steel. — Let J. B. W., page 200, scour his 

tools with fine emery, and he will remove the magnetism from them, as 
it only affects the surface of iron and steel.— C. T. , of Vt. 

Frosting Glass. — G. P. may make a saturated solution of 
Epsom salts, and cover his glass with it by means of a piece of ra'<. In 
crystallizing, the salt will present a pretiy appearance. — E. H. H., of 

Mass. 

Making Rules. — J. E. M., may dissolve shellac in alcohol, 
and add a little gum elemi to give increased toughness. To blacken the 
figures, mix a little lampblack with the above.— E. H, H.,ofMass. 

Preparing Skeleton. — G. L. F., after cutting off as much 

flesh and cartilage from the bones as possible, should then boil them in 
water till the remainder easily separates. The French still further pre- 
pare their skeletons, by bleaching for a short time in a weak solution of 
chloride of lime. This is no disadvantage whatever.— E. H. H.,ofMass. 

Disinfecting Well. — The most feasible plan for cleansing 

the well would, I think, be putting in an abundance of chloride of lime. 
The quantity I can't suggest, not knowing the depth of water. Mix the 
powder to a smooth cream with water and ponr in. Give the sides a 
thorough washing over, and allow to remain some days in order to effec- 
tually destroy the putrid matter; constant agitation of the water will 
tend to wash the stuff out of the crevices. Afterwards pump all out, and 
again allow the water to accumulate and again pump out. After a 
while, I think the well will be found perfectly clean and pure. I would 
like to know of the success of the plan.— E. H. H.,ofMass. 

Shellac Varnish with Linseed Oil. — J. C. may dissolve 

the lac in either a strong solution of ammonia or a saturated solution of 
borax, and then add the oil and thoroughly agitate, to form an emulsion. 
The ammonia will be found the best, as in use it will evaporate and leave 
the coat of lac and oil.— E. H. H., of Mass. 

Cleansing Soapy Felts. — W. H. P. will probably find 

that, after the soap is washed off as thoroughly as may be, the addition 
of stale urine or dilute ammonia will remove the remainder. These al- 
kalies will be better than either caustic soda or potash, as less likely to 
affect the color of the material. — E. H. H., ofMass. 

W. A. McD., of Pa. — The black " hairs" attached to the 
coke are pure carbon. If these is any appreciable difference in quality 
between thehairy coke and the hairless coke, it is in favor of the former. 
The white hairy substance that yon send, resembling cotton wool, which 
you say is formed by passing a jet of steam through the slag that issues 
from the bottom of the furnace stacks In which the Fayette county coke 
has been used, is only the silica of the slag, blown into threads by the 
steam Jet. It rsadily melts and is not like asbestos as you suppose. 

A. H. M. & Co., Ala. — The mineral you send is a soft bitu- 
minous shale without any graphite. It may be (and is) used to adulter- 
ate graphite for stove polish and the like; but it can never take the place 
of true graphite in the manufacture of pencils and in the electrotype art. 

Water in Aquaria. — I have had an aquarium for fifteen 
months without changing the water, and C D. can have similar suc- 
cess by taking some porous stone, broken into snail pieces, and cov- 
ering the bottom of the aquarium to a depth of two inches. In this place 
some myrtle, water lilies, or other plants that will thrive .under water. 
Do not put in too many plants, and wash such as you use free from all 
dirt. Fill the aquarium with water, put in your fishes, place the vessel 
out of the sunshine, and let Nature do the rest. Study how to proportion 
the plants to the fish, as the plants yield oxygen to the fish and the fish 
carbon to the plants.— S. B. R. 

Dividing Circles. — Your correspondent R. C. W„ query 19, 
Feb. IT, wishes a method of dividing circles. The best method is by cal- 
culating as follows : Let n equal the number of parts into which the circle 
is to be divided, rf equal the diameter, and c equal the length to be spaced 
off, that is, the side of inscribed polygon ; then will c divided by d is equal 
to (sine times 180 divided by n) ° . A near approximation, when n is large, 
is c divided by d is equal to 3-141593 divided by n. Let n equal 63, then by 
the first formula: c divided by d is equal to 0-049816, and by the second c 
divided by d is equal to -049266 ; hence c equals d multiplied by -019816. — 
H. A., of Conn. 

Brass Founding. — If D. G. will take a sand crucible, and 
allow it first to be well warmed up, he can heat it safely in a blacksmith's 
fire, although, at best, there is some liability to crack. Ite should have 
on a good supply of coal, so that the crucible is not too close to the sharp 
blast; then use a light blast, and heat slowly until the brass is melted. 
When hot. it will look white on the surface. If the brass, as he says, 
"will not run," let him add to the old brass a little good sheet copper, 
and a small quantity of block tin. Old brass will not run well, if remelted 
several times, unlessthus treated. The white smoke of whichhe speaks 
is nothing uncommon.— W. H. R. , of Pa. 

Painting Sheet Iron.— Query 18, March 16.— Let J. C. mix 

together one pint good varnish, one pint boiled oil, and red lead sufficient 
to produce a proper consistency. Prepare it a few hours before wanted, 
and repeatedly stir while using. Use no turpentine or dryers. I have 
a stack thus painted which has stood the weather and heat for two years, 
and remains as when first done, but changing to a darker color. The ex- 
pense is trifling. This is applicable to C A.H.'s bath tub, and I would 
advise him to give it a trial. — J . K . W. , of Mich. 

Worcestershire Sauce. — White vinegar, 15 gallons; wal- 
nut catsup, 10 gallons ; Madeira wine, 5 gallons ; mushroom catsup, 10 gal- 
lons; table salt, 25 pounds; Canton soy, 4 gallons; powdered capsicum, 2 
pounds; powdered allspice, 1 pound; powdered coriander seeds, 1 pound ; 
cloves, mace, and cinnamon, of each, )4 pound ; assafcetida, l A pound, dis- 
solved in brandy, 1 gallon. Boil 2!) pounds of hog's liver in 10 gallons of 
water, forl2 hours, renewing the water from time to time. Take out 
the liver, chop it, mix with water, and work it through a sieve ; mix with 
the sauce. Imitation No. 1.— White vinegar, 210 gallons; Canton soy, 36 
gallons; sugar house sirup, 30 gallons; walnut catsup, 50 gallons ; mush- 
room catsup, 50 gallons; table salt, 120 pounds; powdered capsicum, 15 
pounds; allspice, 7 pounds ; coriander, 7 pounds; cloves, mace, and cin- 
namon, of each, 4 pounds; assafcetida, 2)^ pounds, dissolved in St. Croix 
rum,l gallon. Imitation No. 2.— White vinegar, 1 gallon; Canton soy, 
1 pint; molasses, 1 pint; walnut catsup, 1H pints; table salt, 4 ounces; 
powdered capsicum, 1 ounce; allspice, 1 ounce; coriander, % ounce; 
cloves, % ounce; mace, %. ounce, cinnamon, 6 drams; assafcetida, % ounce, 
in rum 4 ounces ; mix. Imitation No. 3.— Take port wine and mushroom 
catsup, of each 1 quart; walnut pickle, 1 pint; soy, % pint; pounded an- 
chovies, %, pound ; fresh lemon peel, minced shallots, and scraped horse 
radish, each 2 ounces ; allspice and black pepper (bruised), each 1 ounce 
(or currie powder, % ounce) ; digest for 14 days, strain, and bottle.— H. 
W. B. , of N. J. 

Worn Coins.— By heating these gradually, the inscription 
will, in almost all cases, make its appearance. —A. J, H. , of N. Y. 
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Under this heading we shall publish weekly notes oj some of the more promi- 
nent home and fore%Qn oatents. 



Ice Cream Holder and Fillek.— Henry R. Bobbins, Baltimore, Md.— 
The invention consists of a base cup made of tin, a paper cylinder to receive 
the cream, and a tin foil cylinder on the outside. These can be furnished to 
the confectioner at less than one cent apiece. The patent also covers a 
filler, consisting of an elongated cup and plunger. The cup is principally 
intended for convenience on cars and in public places, where the vessel 
must necessarily be sold with its contents. 

Method of Forcing Plants. — Chas. Reese, Baltimore, Md.— The inven- 
tion consists infixing a sponge in the throat of a vessel so that a part of it 
shall come in contact with water In the body of said vessel, and then filling 
slits or apertures thereof with bulbous roots. The porous character of the 
sponge causes the absorption of water, and allows the loots to ramify there- 
through. A rapid growth follows and a quick evolution of the flower. The 
latter is much larger and more brilliant in its colors than by any method 
heretofore known. 

Bolt Fastening for Fish Plates.— Thos. W. Kirkwood, McKeesport, 
Pa —The invention consists in combining a lock plate with fish plates, so 
that when nuts require tightening up, the rivets can be cut, removed, and 
replaced without removing the fish plates. 

Apparatus for Tracing Drawings, Pictures, etc.— Casper Zweifel 
and Edward Stevens, Pomeroy, O.— This invention relates to an apparatus 
by which a mirror is made to reflect light through a glass plate and through 
a picture, drawing, or the like laid upon said plate, and through tracing 
muslin or other similar material laid upon the picture for the purpose of 
enabling an operator to accurately delineate upon the tracing muslin the 
outlines 01 the picture. 

Process and Apparatus for Yellowing Tobacco and Subsequently 
Renderingit Pliable.— Chas. ;W. Flippen, Laurel Grove,Va.— The inven- 
tion consists in a new process of yellswing tobacco by applying heat and 
Bteam simultaneously, previous to curing it, and in the means by which it 
may be thoroughly and effectively accomplished. 

Hot Blast Oven.— Richard Long, Pittsburgh, Pa.— This Invention relates 
to an oven for heating the blast of a furnace by means of the combustion, 
within the oven, of gases drawn from the furnace, the chief novelty of the 
invention consisting in an apparatus for burning the gases inside oi flues 
passing vertically through the oven while the blast is passed through cham- 
bers enclosing said flues, the blast thereforeflowing outside of the flues in. 
stead of inside of them, the latter having beeD, up to the date of this inven- 
tion, the common mode of conducting the blast. 

Car Roof.— John L. Burnham, Nashville, Tenn.— The invention consists 
io making a roof having arc-shaped and longitudinal undersheathing and 
cross pieces for outer cover, with intermediate longitudinal and continuous 
sheets of metal, which slightly overlap each other. It makes both a very 
cheap and durable car roof. 

Water "Wheel.— Vincent M. Baker, of Preston, Minn.— This invention 
relates to a new arrangement of gates and mechanism for adjusting the 
same in water wheels. It consists principally in connecting with each 
gate a vibrating chute plate, which will carry the water at the most 
advantageous angle to the wheel, whatever the position of the gate. The 
invention also consists in a new manner of hanging the gate, adjusting and 
connecting it with the several gates. The flanges of the cylinder and 
crown plate are curved, forming a flaring and convenient entrance for the 
water. The gate can swing independently of the chute plate, and vice versa. 
Each gate is pivoted at or near the middle, and with its inner part fully 
overlaps its chute plate, while its outer part more or lees covers the inner 
part of the gate next behind. The gates can be adjusted according to the 
amount of power to be obtained. But the chute plates are self-adjusting, 
and will, it is claimed, always swing toward the wheel to carry whatever 
water is at disposal at the most advantageous angle. 

Plastic Composition.— Thomas B. Gunnings, of New York city.— This 
nvention relates to a new plastic composition claimed to be of great value 
when applied to the manufacture of boxes and other useful and ornamental 
articles, since it is strong, durable, sufficiently elastic, beautiful in appear- 
ance, susceptible of high polish and distinct ornamentation, and impervious, 
practically, to air, water, and fatty substances. The composition consists, 
principally, offlnely powdered carbonate of lime and shellac so combined 
and treated as to produce the desired effect. To one part, by weight, of 
good|3hellac— preferably the kind known in market as "Camel's"— two parts, 
by weight, of finely pulverized marble are added. The ingredien&s should 
be finely powdered before mixture, then put into a suitable vessel, exposed 
to heat, and stirred constantly untilmelted into a homogeneous mass, which 
should then be rolled out to a suitable thickness. It can then be reheated, 
molded, and pressed or otherwise shaped into the desired form. When 
bleachedshellacis used, it may be necessary to reduce the proportion of 
marblesomewhat, as the fusibility of the shellac is generally diminished in 
the bleaching process. In some instances, where a light shade is desired, 
pure white chalk may be used in place of the marble, one part of bleached 
shellac being used to one and a half or to one and five eighths parts of 
chalk. Different colors may be obtained by addingsuitable coloringmatter 
to the materials when first mixed. Composition containing different colors 
can be mixed so that the articlesmade from it will present a marbled ap- 
pearance. Alabaster, travertine, agaric mineral, all the various marbles, 
and also the calcareous spars, such as calc spar, Iceland spar, etc, ; also the 
marble known as dolomite, containing carbonate of magnesia; also lime- 
stone, containing silicate of alumina or clay, or other matter, coral, etc. , 
may be employed in this, their use being covered by the broad claims al- 
lowed in the patent, which are as follows : A new calcareous composition 
made as described, and the method described of preparing the ingredients 
and producing the calcareous composition. The composition in some of its 
lighter shades will resemble ivory somewhat in appearance, strength, and 
elasticity; but, owing to its plastic state when heated, and to its capacity 
for taking color, this composition can be more frequently applied than 
ivory. 

Railway Switch.— Patrick Carrigan, of Sturgeon, N. Y.— The construc- 
tion of this railroad switch causes the rails to be securely held in place 
when adjusted, and enables the weight of the sliding or movable rails to 
bring them exactly in line with the stationary rails should they be moved by 
the switch rod a little too far or not quite far enough. The invention con- 
sists mainly in providing V shaped projections on the rail chair and switch 
rod, which, engagingV recesses tormed in the bottom of the groove in the 
chain or bleck in which the switch rod works, holds the rail securely in 
place when adjusted, and, at the same time, the inclined sides of the projec- 
tions cause the rails to slide into line with the stationary rails, should they 
be moved a little too far or not quite far enough by the switch lever. The 
Invention thus differs materially from those in which the ends Eof the rails 
fit in sockets formed with straight sides, since, in the latter case, the rails 
will not enter the sockets unless a very perfect adjustment be first effected 
by the operation of the switch rod and lever. 

Spring for Vehicles— Alexander W. McKown, of Honesdale, Pa.— This 
invention consists in a combination of auxiliary springs with the ordinary 
springs of a wagon and connecting devices, whereby the auxiliary springs 
maybe utilized to reiniorce the ordinary springs according to the weight of 
the load,-and thus avoid the present objectionable practice of using the same 
springs for light or heavy loads, for both of which they cannot he well 
adapted. The ordinary springs are provided with a cross bar or bars rigid- 
ly connected to them at the ends. These bars carry cranked, pivoted, or 
hooked devices, or any equivalent thereof, arranged to confine the auxiliary 
springs to the cross bars to re-entorce the main springs or to disconnect 
them, as may be required by the conditions of the load. 

Spark Arrestee.— Russell Hawkes and Henry J. Paine, of Providence, 
R. I., assignors to themselves and Joseph Kelley, of same place.— The up- 
per end of the smoke stack is closed.except in the middle, from which a pipe 
of wire gauze or perforated sheet metal, projects downward and connects 
at the lower end with the steam exhaust pipe. All smoke that reaches the 
smoke chamber is by the force of the exhaust, as well as by the ordinary 



draught and by its own impetus, caused to enter a perforated pipe and as- 
cend in the same to escape. Sparks and cinders, however, of larger size than 
the apertures of the pipe cannot escape into the same, but are, by the same 
stated forces, carried up around the pipe into an upper, outer, and closed 
part of the smoke stack. In this upper outer part are some inclined rings 
which deflect the ascending sparks or cinders, and cause them to enter an 
annular space, which is farmed in the smoke stack by an upright tube. The 
lower end of the space is closed, except where it communicates with two, 
more or less, pipes, which communicate with as many horizontal or in- 
clined tubes that lead back to the fireplace. Thus all the sparks, cinders, 
etc. , that are carried to the chamber are conducted back to the fireplace for 
complete consumption. It may be necessary to create a draft in the inclined 
tubes in order to force the sparks and cinders backward therein. For this 
purpose, these pipes are carried through the front end of the engine, and 
open or perforated in front.so the air entering them during the forward mo- 
tion of the locomotive may carry the cinders into the furnace, besides fur- 
nishing oxygen for a more complete combustion of the gases. Since the 
tubes are thus open at both ends, the light of the fire that shines through 
them is utilized by attaching to their front ends spherical reflectors with 
glass faces. These will constitute signals that can be used for suitable pur- 
poses, and will be displayed withouttheuse oi lamps or extra lights. 

Gas Apparatus.— Charles Seeger, of Quincy, 111?— The invention consists 
in combining, constructing, ani arranging the essential pares of a retort fur- 
nace, namely, the upper fire chamber, its ring grate, the retort passing 
through the grate, the doors oi the furnace, the ash pit, and its doors provi- 
ded with air inlets ; with a second fire chamber, having a grate and an ash 
pit, provided with a drawer. The independent flues of the two fire cham- 
bers terminating in a common flue, a steam or gas outlet from the retort is 
provided, and also a perforated chamber to contain the article to be heated. 
The advantage of combining the two fires with retort chamber is claimed 
to be economy of time in heating and a comparative saving in the fuel. 

Earth Closet.— Anthony W.Davis, of Wilmington, Del.— A hopper or 
receptacle for the earth is placed behind the seat. The bottom of the hop- 
per is formed by a fixed grate, under which there is a similar but movable 
grate. A spring or grate moves the movable grate forward under the open- 
ings of the grate to hold the bottom oi the hopper closed. The hinged lid 
of the closet is provided at its sides with projecting arms or levers which 
reach down to and connect with a movable frame under the seat. The re- 
ceiving vessel of the closet is placed upon the movable frame or case. By 
opening thelid,the movable frame Is brought forward so as to place the ves- 
sel under the seat, the hopper meanwhile being closed. When the lid is 
closed, the frame with the vessel is moved back under the hopper, the frame 
striking an ear of the movable grate and pushing the latter back so as to 
open the bottom of the hopper. The earth can then freely flow into the 
vessel. 

Machine for Turning Logs in Saw Mills.— Alexander Rodgers, of 
Muskegon, Mich.— This is an improvement in the construction of E. Tar- 
rant's machine for turning logs in saw mills, patented August 25, 1868, which 
is claimed to render it more convenient in use, and more effective in opera- 
tion, while requiring less power to operate it, and enabling a smaller chain 
to be used. It consists in a sheave, in combination with the arm of a toothed 
bar, to receive the chain, by which construction the strain upon the chain is 
distributed upon its two parts, so that the chain may be made lighter, and 
at the same time the frictioa pulley may bemade smaller, thus giving great- 
er speed to the device. 

Barber's asdDentistb' Chair.— Anthony Abel, of New York city.— This 
invention relates to the construction of chairs with adjustable backs, for 
barbers' and dentists' use, having special reference to the raising and lower- 
ing the back of the chair. It consists in a screw and bevel gear wheels 
supported in a hinged yoke, and connected with the back and bottom of the 
chair, so that when the nut is revolved the screw will be raised or lowered 
as the bottom side or collar of the nut wheel rests upon the arm of the yoke. 
As the back of the chair i s raised or lowered, the relative position of the 
screw thereto will change; but, as the screw is pivoted at its top end to the 
back, or is allowed to turn and passes through the hinged yoke, the parts 
work easily together and without undue friction. 

Oscillating Steam Engine.— George F. Lowry, of Lake Mississippi, 
Miss.— This invention relates to a new arrangement of oscillating steam en- 
gine, and more particularly to a new valve, new crank connection; and new 
link mot ion. The valve is made with two sets of apertures or steam pas- 
sages, each set having three arms to connect with the inlet and exhaust in 
the requisite manner. The crank motion is peculiar, consisting, principal- 
ly, in the arrangement of a disk with a series of projecting crank pins, 
which alternately connect with the oscillating slide that is attached to the 
end of the piston rod. The link motion, finally, is an inclined rail, on which 
the above mentioned slide travels, and which connects with the valve so as 
by its changed inclination to reverse the valves and the motion of the en- 
gine. The mere change of position of said rail is, therefore, sufficient to re- 
verse or arrest the motion of the engine, and the same is, therefore, under 
very convenient control. Its several advantages make the improved en- 
gine peculiarly adaptable for use on steamboats, locomotives, and other 
moving devices, thoughit can also be profitably employed on stationary ma- 
chinery. The improvements are covered by five claims upon which the 
patent was issued. 

Machink for Jointing Staves.— Arza M. Benson, of Cleveland, Ohio.— 
The staves are jointed by two cutter heads, the shafts of which aresetat an 
angle so the faces of the cutter are inclined to give the required convexity 
to the joint. A swinging table is provided with adjustable clamps for differ- 
ent lengths of staves. By shaping the cutter heads in a peculiar manner, the 
work can be done much faster than on the old plan, as projecting naked 
arms allow the knives to commence cutting on the stave with heavy shav- 
ings—or, In other words, to cut away the stave as fast as it is being fed 
ahead, until the ends of the staves are sufficiently .cut away to come to a 
bearing on the round part of the cutter head, when light shavings only will 
be cut. 

Printing Press.— Berthold Huber, of Williamsburgh, N. Y.— This inven- 
tion is an improved movement for printing presses by which the cylinder 
will be made to move at the exact rate of speed with the bed plate, while in 
contact with the bed plate, and allowed to move at a different rate of speed 
ditring the rest of its revolution, to bring it again in contac; with the bed 
plate at the proper time, thus allowingthe cylinder to be made smaller than 
it can be made when the ordinary movement is used. T;:e invention is only 
applicable to those presses in which the bed plate is driven by a crank 
movement. A variety of devices is employed to effect the desired object, 
embraced in two claims upon which the patent has been issued . 

CornPlanter.— Samuel L. Donnell, oi Humboldt, Tenn.— This Invention 
consists in a combination of a hopper, bottom apertured board, wheel hav- 
ing pins and cups, and a corrugated and pivoted plate having inclines ar- 
ranged In a new and peculiar m-annerby which, with other parts not new and 
therefore not comprised in the claim, a very neat, compact, and apparently 
effective machine for the purpose designed is secured. 

Road Pavement.— Matthew K. Couzens, of Yonke.rs, N. Y.— This inven- 
tion relates to a new arrangement of constituents for a roadway, and has 
tor its object to combine strength and antifrictional qualities with simplic- 
ity of construction, convenience of laying and of taking up. A difficulty 
with ordinary roadbeds for cities and towns is that the occasional taking 
up of portions makes the even replacement difficult, and often causes the 
subsequent sinking of the road at such places. This invention consists in 
the arrangement of prismatic blocks, made of concrete or artificial stone, 
and grooved on the surface, and in their combination with an asphaltum 
covering. The edges of the blocks are made with alternate ribs and 
grooves so that they will lock together when placed upon a road ; but every 
tenth gutter block is made without such ribs or grooves to enable its con- 
venient removal and that of the blocks adjoining. The surfaces of all the 
blocks are grooved or indented to become sufficiently roughened tor the 
attachment of the asphaltum covering. Such covering, sufficiently thick, 
is subsequently spread over the blocks, and forms the actual road bed. By 
a heated tool, theasphaltum can at any time be cut to detach the blocks be- 
neath and permit their removal. After replacement the iointsjare merely 
closed by the application of liquid asphaltum, so that hardly any material 
is wasted by such removal and replacement. In place of asphaltum, any 
equivalent bituminous coverrng may be used. 



Fastening Key foe Coffins.— John Homrighous, of Royalton, Ohio.— 
The object of this Invention is to provide a substitute for screws, used in 
fastening the lids of coffins, and for all similar purposes, whereby much 
time and annoyance may be saved. It consists in a key, ordinarily con- 
structed so that it can be turned like a thumb screw. The shank of the 
key passes through the cover and enters the side or end of the coffin the 
same as a common woo* screw. One or more spurs project from the side of 
the shank nearits end. These spurs are preferably flat and sharp on one 
edge, and placed spirally on tie shank, or like the thread of a screw, so 
thatwhenthe key is turned the spurs will draw the key down and tighten 
the cover to the side, the same as would be done by turning down a screw, 
a shoulder on the shank of the key giving the desired hold on the cover. To 
applythe key, a hole is bored through the top or cover andintheside or 
end, andthen a channel is cutin one side ofthehole of sufficient size to 
admit the spurs. With the hole thus prepared, the key may be dropped 
into it, andwhen it is turned, the spur or spurs will penetrate the wood and 
act the same as a screw thread to draw the parts of the coffin, box, or other 
article together. The lower edge of the obliquely placed spur is sharpened 
or made thin, so that it will readily penetrate the wood. Ordinarily, the 
spur or spurs will be placed so that the key would be turned to the rightto 
fasten, and to the left to unfasten. One fourth of a revolution will do 
either. A great saving of time is thus effected, as compared with the 
time required for driving screws with a screw driver. 

Paddle Mechanism for Boats.— Charles Howard, of New York city.— 
This is an improved paddle mechanism for the propulsion of vessels and 
boats. A shaft is arranged across the boat and connected in a suitable 
manner with a steam or other engine, which is supported on said boat. At 
the outer ends of the shaft are cranks which work outside of the boat. On 
the outer end of each crankis a gudgeon, on which fits a suitable box pro- 
vided in the paddle near the center of same. Another pair of shorter cranks 
is secured to the ends of a shaft, which is placed parallel to and over the 
other or main shaft. The outer end of each short crankis attached to an 
arm, which connects it with theupper end of the paddle. These shafts are 
geared so that they turn alike, and the two cranks at each end always 
point in the same direction. When they revolve, the long crank, which is 
attached near the middle of the paddle, carries that part of the paddle 
further forward and aft than the short crank, which is attached to the upper 
end of the paddle, carries that end. This difference in the length of the 
cranks causes thelower end of the paddle to move further than the upper 
end, and, therefore, it makes a longer stroke than if both cranks were of 
the same length. By varying the relative lengths of these cranks, the 
paddle is made to go into and come out of the water at any desirable angle. 
If thecranks were of the same length, the lower end of the paddle would 
move no further fore acd aft than the circle of the cranks would measure, 
asthepaddle would always remain upright, and the stroke would be too 
short. If, on the other hand, there were no upper crank, andif the arm 
attached to the short crank and upper end of the paddle were secured to a 
stationary pivot instead of to a short crank, it would give the paddle too 
much stroke, and cause It to strike the waterat sogreatan angle as to waste 
its power by driving the water downward at the forward end of the stroke, 
and raising the water at the back end of the stroke. These paddles are de- 
signed for the stern, side, or bow of the boat. If they are placed at or near 
thebow,the blades of the paddle are set at an angle from the beam of the 
boat, the edge next to the boat being further aftthan the outer edge. This 
angle of the blade throws the water diagonally from the bow, and prevents 
itspiling up in front of theboat. The rapid motion of the paddle causes a 
partial lowering of the water at the bow, which accelerates the speed. If 
the paddle is placed at or near the stern, the outer edge of the paddle is 
placed further aft than the edge next to theboat. This is to prevent the 
paddle from lowering the water under the stern of the boat, and to iacllltate 
thesteering of the boat. 

Tray Holder.— Obed Fahnestock, of Indianapolis, Ind.— This invention 
consists of a small horizontal lattice frame of metal, with a handle atone 
side, and short legs on the bottom with screw threaded holes formed in 
them from the top, on which the tray is fastened by screws or, it maybe, 
rivets entering said holes; andthe handle is arranged so that it may be 
taken in the hand to hold the tray while resting on the arm behind, the 
hand grasping said handle to enable one to hold the loaded traj r by one 
hand, and allow of using the other for other things. 

Pocket Flask.— Rogers George, of New York city.— This invention 
furnishes an improved pocket flask, so constructed that the operation of 
putting onthecup or cap will cork the flask, and the operation of taking 
off the cup or cap will uncork the flask; and it consists in the cork or 
stopper, permanently attached to the cap or cup of the flask, as hereinafter 
more fully described. A stopper, made of cork, rubber, or other suitable 
material, is permanently attached to a cap or cup which is placed on the 
top of theflask. This may be done by securing a small screw to said cup, 
upon which a cork or stopper is placed and secured by a nut. The cork or 
stopper may be attached to the cup or cap in any other substantial and con- 
venient manner. The shape of the cups is immaterial. It is preferred that 
the cups should conform somewhat to the form of the glass flask, and their 
bottoms should be flat, so that they may stand steadily upon a table or other 
support when required. 

Instrument for Extracting Air from Fruit Jars.— JohnH. Parrish, 
of Talladega, Alabama. —This invention relates to and consists in a peculiar 
construction of a tubular perforator, which is passed through the cork of 
the fruit jar. There is an orifice through which the air enters, and one 
through which the air escapes. The perforator being passed through the 
cork, the cork is inserted into the neck of the jar. When the jar, with the 
cork and perforator inserted, is placed in the water, and the contents are 
brought to the boiling temperature, the steam generated -will exclude the 
air which will be driven into the tube, and escape therefrom through the 
outlet. The cork should be soft and elastic, and tightly driven in. The 
perforator is so small and delicate that the oriflee it has made through the 
cork willupon its withdrawal be instantly closed by the elasticity of the 
cork, so that airis excluded ; but to render the top of the cork perfectly 
impervious, a cap of cement, gum, 01 any other suitable material is used. 
It is claimed that, with the use of this perforator, the fruit preserving j ar is 
cheaply made. The process or operation of "puttiogup" fruit or vege- 
tables is rendered very simple, and the result is equaled enly where the 
best and most perfect fruit preserving vessels are used. 

Sofa Bedstead.— Joseph Schater, of New York city, assignor to himself 
and George W. Smith, oi same place.— This is an improved sofa bedstead, 
constructed so that it may be extended to serve as a bedstead, and, foldedup, 
to serve as a sofa, and when folded up shall give no indication that it can be 
extended. The construction is strong, durable, not liable to get out of 
order, and conveniently extended and folded. It is moreover capable of 
being made highly ornamental, the construction admitting of elaborate as 
well as plain designs, so as to meet the various tastes and means of the 
general public. 

Wagon Body Lifter.— Edward A. Chatfield, Waterloo, Iowa.— This is 
an improved apparatus for lifting wagon boxes, wood racks, hay racks, etc. 
from and lowering them upon the running gearing of wagons, enabling a 
single person, or even a boy, to readily remove- and replace a wagon body 
or rack. The box is provided with staples at the side with which iron loops 
engage. A post sustains a pivotedleverbar, one endof which being lowered 
engages the iron loop at one end oi the box. When the opposite end of the 
lever bar Is depressed, it raises one end of the box. The link now being 
attached at the depressed end, the box is so nearly balanced that a slight 
effort suspends it, at a level high enough to allow the running gear to be 
drawn from under It. 

Hub for Carriage Wheel.— Joinville F. Fowler. Alliance, Ohio.— This 
is an improvement in the construction of wheels whose hubs are made oi 
a wooden core encircled by metal bands. The hub is made of wood, and 
provided with projecting ribs in which mortises for receiving the spokes are 
arranged. The spokes are properly tenoned to fit the mortises. Two metal 
rings are fitted over the ends of the hub, and provided, respectively, with 
flanges, which bear against the sides of the rib. Each flange has a lip with 
which it overlaps the edge of the rib. By means of screws or bolts the 
flanges are secured to the rib, and the rings thereby held in place. By means 
of these flanged plates the use of metal between the spokes is dispensed 
with, the spokes being allowed to come close together. 



) 1872 SCIENTIFIC AMERICAN, INC 



April 13, 1872.] 



Sf mutxttt Mtxian. 



251 



[OFFICIAL,. | 

Index of Inventions 

For which Letters Patent of the United States 
were granted 

FOR THE WEEK ENDING APRIL 2, 1872, AND EACH 
BEARING THAT DATE. 



Alarm, burglar, 1. and A. Herzberg 125,293 

Alarm, burglar, T. N. Howell 125,296 

Barrels, cleansing and purifying beer, W. Harvey 125,193 

Bed, Bpring, I. E. Webster 125,357 

Bed bottom, spring, S. B. Andrews.... 125,250 

Bedstead fastening, J. Simpson 125,842 

Bell, alarm, W. M. PreBton 125,828 

Belts, fastening for, H. Norfolk 125,218 

Billiard register, Wood and Geer 125,242 

Boats, propelling canal, W. P. More 125,207 

Boats, device for propelling canal, T. K. McDonell 125,205 

Boiler tubes in tube sheets, securing steam, W. Moorhouse 125,821 

Boot and shoe heel, C. B. Norton 125,214 

Boot strap, guardfor, J. E. Curtis 125,274 

Brake and starter, combined, J. A. Cody 125,119 

Brickkiln, B. R. Hawley 125,292 

Brick kiln, B. R. Hawley (reissue) 4,848 

Brick machine, H. C. Bankerd 125,255 

Brick machine, C. Clarke 125,272 

Bricks, tiles, etc., manufacture of, J. M. Reid 125,144 

Bridge, J. Zellweger 225,244 

Bridge, J. H. Diedrichs 125,182 

Bridge, wrought iron, A. P. Boiler 125,117 

Bridges, archfor, D. Forague 125,128 

Brush, etc., blacking, H. S. Kerr 125,200 

Brushes, handle for, S. D. Foster 125,279 

Buckle, H. Sanders 125,385 

Buckle, Maxwell and Lindner 125,315 

Building, fireproof, J. J. Bartlett 125,163 

Burner, gas, S. W. Pingree 125,327 

Cafes, construction of bird, G. Gunther 125,288 

Camel, marine, M. Toulmin 125,352 

Camera boxes, guide slidef or, O. Loehr 125,202 

Car coupling, F. M. Hunt 125,298 

Car dumping, S. D. King 125,807 

Car platform, R. A. Cowell (reissue) 4,846 

Car roof, J. L. Burnham 125,266 

Car seat, N. S.Whipple 125,364 

Car buffers, spring for, J. Haldeman 125,191 

Car, propelling street, Simms and Duvall 125,224 

Carbureter, H. Holton 125,194 

Carpets, machine for cleaning ani finishing, J. Wilkinson, Jr 125,240 

Carriage step, E. Wells 125,235 

Carriage wheel, C. A. Miller 125,206 

Carriage wheels, hub for, I. E. Bower 125,164 

Carriage wheels, tire for, H, Silvester 125,341 

Cartridge shell, S. W. Wood (reissue) 4,843 

Casks, device for closing the mouths of, J. F. C. Rider 125,220 

Cattle, device for removing obstacles from the throats of, C. Schule. 125,337 

Chair, folding, H. James 125,337 

Chair, swiveled, D. E. Teal 125,350 

Clay, etc. . machine for grinding, A. Alexander 125,159 

Clipping machine, J. W. Moyer 125,209 

Cloth, cord, and paper cutter, combined, I. B. Millner 125,319 

Clothes pin.T.C. Ball 125,253 

Clothespin, S. B. Lucas 125,311 

Clothes wringer, A. H. Goss 125,129 

Clothes wringer, Bailey and Couch, (reissue) 4,844 

Collar, breast, G. Van Wagenen 125,353 

Cooking apparatus, steam, L. K. Williams 125,155 

Cooler for liquids, J. W. Campbell.Sr 125,268 

Coop, poultry, M. Potter 125,142 

Corn sheller, A. H. Patch 125,217 

Cracklings, cutting tool for the manufacture of, L. F. Lannay 125,137 

Cultivator, I. H. Chappell 125,271 

Cutter head, A. D. Sherar 125,340 

Demijohn, G. W. and C. W. Foster 125,lf,7 

Digger, potato, M. Johnson 125,303 

Ditching machine, H. Carter 125,167 

Dough board, H. F. Morse 125,208 

ovetails, device for molding, A. L. Finoh 125,188 

Dovetailing machine, Gear and Dunklee 125,282 

Drawings, etc. , apparatus for tracing, Zweif el and Stevens 125.872 

Dredging machine, W. T. Thelin 125,351 

Dryer, M. P. Smith 125,344 

Dryer, clothes, A. C. Stowe 125,227 

Drill, grain, Mast and Gardiner 125,314 

Earth closet, R. S. Williams 125,156, 125,370 

Electro-magnet, I. P. Tlce 125,151 

Elevators, stop motion for, H. E. Bathrick 125,256 

Engine, gas, G. B. Brayton 125,166 

Engine, rotary steam, S. Gibson 125,878 

Engine valve, steam, S. J. Peet, (reissue) 4,849 

Engines, constructing links for valve gear for steam, J. A. Wildnian. 125,154 

Fare box, J. B. Slawson, (reissue) 4,850 

Fats and oils from seeds, etc. .separating, E. S. Hutchinson 125,800 

Fence post, Freeman, Idell, and Vanderhoven 125,189 

Fertilizers, treating animal mattersfor, W. L. Bradley 125,260 

Fertilizers, apparatus for pulverizing animal matters for, A. Smith. 125,343 

Fire extinguisher, J. Dufly 125,275 

Fire arm, broech loading, J. F. Thomas 125,229 

Fire arm, breech loading, W. H. Elliott 125,127 

Fire arm, breech loading, S. W. Wood, (reissue) 4,842 

Food, treating vegetables for, Adamson and Simonin 125,247 

Fork, horse hay, Ream and Bush 125,830 

Frictional brake, P. W. Yarrell 125,158 

Fruit packing implement, C. C. Roberts 125,146 

Furnace, boiler. B. *'. Smith 125,148 

Furnace, hot alr.W. H. Bond 125,259 

Furnace for mehing iron, G, H. Sellers 125,147 

Furnace for treating ores, J. M.Reid 124,143 

Gaiter, W. E. Putnam 125,219 

Glass mold, F. A. Welse 125,284 

Glass blower's mold, S. R. Bowie 125,165 

Grain binder, J. H. Whitney , 125,366 

Grain bin, L. S. Chichester 125,169 

Grain for grinding, preparing, L. S. Chichester 125,170 

Grain scourer and huller, L. S. Chichester 125,171 

Grape crusher and stemmer, Johnston and Johnson 124,197 

Hair for stuffing cushions, etc., W. Adamson 125,246 

Hamefor harness, D. Foreman 125 ; 278 

Harvester rake, W. A. Kirby 125,308 

Harvester and busker, combined, J. McLeish 125,318 

Harvesters, divider attachment for, Keller and Luse 125,198 

Hay carrier, J. B. Drake 125,183 

Heater for preventing the accumulation of snow, R. B. Miller 125,141 

Hide and leather working machine, F. Fitzhenry 125,276 

Hinge, W. Wakenshaw 125,354 

Hinge for carriage doors, E. Wells 125,236 

Hinge for table leaf , D. A. Garver 125,281 

Horsepower, J. H. Kleppinger, (reiBsue) 4,839 



Hose, manufacture of waterproof, T. L. Reed 125,331 

Hose and tubing, manufacture of, S. P. Cook 125,175 

Ice cream holder and filler, H. R. Robbins 125,333 

Icemachines, valve for, F. Windhausen. 125,371 

Implement, compound, J. C. Schlarbaum 125,336 

Iron, metal coated sad, W. H. Howell 125597 

Iron, manufacture of, J. Absterdam 125,245 

Iron frommill cinder, manufacture of , C. M. Nea 125,212 

Ironing and polishing cloth, machine for, H. Hamill 125,289 

Knapsack attachment, J. S. Foy 125,188 

Knife scouring board, E. Doming 125,124 

Lambrequin, wooden, H. Weber 125,356 

Lamp, hunting, J. T. Staples 125,150 

Lard, bleaching, O. J. Backus 125,162 

Latch and lock for sliding doors, combined, C. W. Chappell 125,168 

Lathe carrier, extension, W. A. Lorenz 125,203 

Lead, manufacture of sulphate of H. A. Whiting 125,158 

Line and strap holder, F. W. Jay 125,186 

Lock, permutation, G. L. Damon 125,180 

Lock for valises, ete., R. Schmitt 125,228 

Locomotive, counting register for, E. P. Curtiss — 125,179 

Marbles, manufacture of imitation, G. Davey 125,122 

Matches, machine for slitting, Smith and Jordan 125,149 

Mattress stuffer, T. A. Watson 125,283 

Medical compound, F. Goetsch 125,286 

Medical compound or capsicum plaster, J. & I. Coddington 125,173 

Metal, machine for bending sheet, R. B. McConnell 125,317 

Meter, liquid, J. S. Barden 125,114 

Meter, liquid, I. P. Tice 125,152 

Mill, mortar, H. Hill 125,295 

Millstone dress, P. W. Tarrell 125.157 

Mill, hide and lulling, S. Hussey 125,135 

Mortising machine, E. Dayton 125,123 

Mowing machine, Burdick and Daggett * 125,264 

Muff, ear, C. Sedgwick 125,339 

Music leaf turner, C. I. Adkins 125,118 

Musical instrument keys, making pivot holes'in, S. H. Wilder 125,239 

Neck-tle holder, A. F. Bixby 125,116 

Neck-tie or scarf, reversible, L . Kahn 125,305 

Nipper, nail plate, G. B. Johnson 125,196 

Nuts, device for locking, T. W. Kirkwood 125.809 

Oil cup, lubricating, A. Higley » 125,133 

Oven, hotblast.R. Long 125,138 

Packing, piston, A. W. Harris 125,132 

Packing, piston, C. B. Cottrell 125,177 

Paint and putty, compound for, R. M. Breinig 125,261 

Paper, fly, T. E. Peck 125,826 

Parer, vegetable, M. P. Smith 125,225 

Pavement, concrete, W. Gilbert 125,284 

Pen, fountain, G. F. HaWkes 125,291 

Pencil holder, lead, E. Weissenborn 125,859 

Pencils, machine for finishing lead, E. Weissenborn 125,360 

Same same 125.361, 125,362 

Pipes, branch coupling for cement, M. Stephens 125,345 

Pipes, tiles, etc ., manufacture of drain, C. J. Eames 125,125 

Planter.hand coin, A. C. Kent 125,306 

Plants, method for forcing, C. Reese 125,332 

Plow, S. A. Fanning 125,185 

Plow, gang, A. Freeman 125,280 

Plow, ice,G. B. Gruman 125,131 

Preserving meat, W. A. Gillespie 125,285 

Preserving meat for food, Adamson and Simonin 125,248 

Press, steam and hydraulic, J. F. Taylor (reissue) 4,851 

Propeller and fire extinguisher, combined, A. Turner 125,232 

Puddlers' balls, machine for compressing, J. Dangerfleld 125,281 

Pulleys, rubber cover for flat belt, .7. W. Sutton 125,328 

Pump, Young and Brand 125.243 

Punches to their stocks, securing, J. Johnson 125,302 

Punching metals, machine for, E. Craddock 125,121 

Railway rail, E. Wiley 125,868 

Railway rope, J. H. Miiller 125,210 

Railway rail chair, Loomis and Rhodes 125,310 

Rake, horse hay, L. A. Paddock 125,216 

Refrigerator, P. Nunan 125,323 

Rings, manulacture of sheet metal screw, L. F. Betts 125,257 

Roaster, coffee, B. 1. Williams 125,241 

Rock and ore crushing roll, A. Alexander 125,160 

Roofing composition, D. G. Conger, (reissue) 4,845 

Roofing, etc., preparing wood for.T. Bailey 125,251 

Roofing, metallic plate for, T. N. Hickcox 125,294 

Ruler, parallel, T. Bergner 125,115 

Saddle hook, gig, W. Sassaman 125,222 

Sashholder.G. F. Moore 125.320 

Sash holder, W. W. Amos 125,161 

Sash holder, W. H. Brown 125,262 

Sawing machine, S. W. Nyce 125,215 

Scouring and hulling machine, L. S. Chichester 125,172 

Scraper, earth, M. Kelley 125,199 

Screws, machine for threading wood, J. M. Carpenter 125,269 

Seat, portable show, D. C. Price 125,329 

Seed sower, S. W. Paine 125,824 

Sewer basins, cover and trap for, Chase and White 125,118 

Sewing machine, H. Plummer, (reissue) 4,840 

Sewing or embroidering machine, A. W. Johnson 125,301 

Sewing machine for fringing, P. Casselberry 125,270 

Sewing machines, treadle for, R. Leavitt 125,201 

Sewing machines, treadle for, W. H. Elliott 125,288 

Sewing machines, treadle for, F. H. Coombs 125,176 

Sewing machines, ruffling attachment for, E. J. Toof 125,280 

Same same 125,231 

Shipping apparatus, C. W. Baldwin 125,231 

Shoe, J. H. Hurd 125,252 

Sifter, coal, S. W.Stuart 125,848 

Sink strainer, J. L. Mott 125,322 

Snuffers, Stow and Barnes, (reissue) 4,841 

Soap, J.Burke 125,265 

Soda water, cooler for, J. Mathews 125,139 

Spark arrester, W. F. Grassier 125,287 

Spike drawer, P. C. Parkinson 125,325 

Spikes, manufacture of, J. H. Swett , 125,349 

Sprinkler, street, H. G. Stiebel ; 125,346 

Stamping and hammering machine, G. D. Crocker 125,178 

Steam generator, T. McDonough 125,140 

Steam trap, G. Doyle, (reissue) 4,847 

Stencil plate, J. McCullagh 125,204 

Stereopticon apparatus, A. G. Buzby 125,267 

Stone, machine for dressing. J. D. Brunton 125,263 

Stone, manufacture of artificial, C. J. Bandmann 125,254 

Stone from blast furnace cinder, manufacture of, F. Liirmann... 125,3 2 

Stove, cooking, A. Wicting 125,367 

Stove, cooking, D. Stuart 125,347 

Sugar machine, centrifugal, L. Weinrich 125,358 

Sugar from sweet potatoes, etc., extracting, Adamson and Simonin.. 125,249 

Sweeper, carpet, Wllley andEmery 125,369 

Thrasher and gin, peanut, B. G. Scott 125,838 

Thrashing machine, S. Wheeler 125,238 

Tobacco curing apparatus, C. W. Flippen 125,277 

Tongs.pipe, J. E. Roache 125,221 

Toy wagon.W. H. Eastman 125,126 

Tramway for turnpikes, J. M. Johnston 125,304 

Trap, animal, B. and D. H. Harnish 125,290 

Trap, hog, J. J. Cox 125,120 

Trunk lid supporter, CD. Rutherford 125,834 

Tugclip, J. B. Welpton 125,237 

Tumblers, apparatus fer finishing, D. C. Ripley 125,145 



Valve andfaucet.D. Wellington 125,363 

Valve stand and stem, throttle, Compant and Krauskopff 125,174 

Valve for petroleum packages, stop, A. Warth, (reissue) 4,852 

Velocipede, J. C. Clime 125,273 

Voting apparatus, H. T. McAlister 125,316 

Wash basin, T. S. White 125,365 

Washer, locking, H. C. Stouffer 125,226 

Washing machine, J. Eckerson 125,184 

Washing machine, J. C. Grannan 125,190 

Washing machine, Hall and White 125,192 

Washing machine, Mundy and McConaughy 125,211 

Water closet, C. Perkes 125,218 

Wells, apparatus for drilling, Ward and Cooper 125,355 

Whip socket, W. Bloodgood 125,258 

Whips, covering, D. Holmes 125,134 

Wind wheel, Mabie and Little 125,313 

Wood, machine for bending, O. W. Griffiths 125,130 



DESIGNS PATENTED. 

5,734.— Front for Grate.— J. Bryant, San Francisco, Cal. 

5,735.— Radiator.— L. S. Daniels, Foxborough, Mass. 

5,736.— Shawls.— J. Hodgson, Philadelphia, Pa. 

5,737.— Hydrant.- C. Seltman, Washington, D. C. 

5,738.— Beer Mug.-C. Ballinger, Wilkins Township, Pa. 

5,739 to 5,741.-Ttpes.—H. Brehmer, Brooklyn, N. T. 

5,742.— Glass Ware. — J. Bryce, Allegheny county. Pa. 

5,743.— Fence.— F. A. Fleming, Curwinsville, Pa. 

5,744.— Beer Mug.— J. II. Hobbs, Wheeling, W. Va. 

5,745.— Label.-T. K. Leslie, New York city. 

5,746.— OilCloth.— J. Meyer, Lansingburgh, N. Y. 

5,747.— Oil Cloth.— V. E. Meyer, Lyon's Farms, Elizabeth, N. J. 

5,748.— Carpet.— F. Nowell, Milford. N. H. 

5,749 and 5,750. —Heating Stoves. — W. Sanf ord, New York city. 

5,751.— Bow.— J. G. Wallace, Cincinnati, Ohio. 



TRADE MARKS REGISTERED. 

722.— Lantern.— Chicago Manufacturing Company, Chicago, 111. 

723. —Liquors and Wines.— Clarke & Schultze, New York city. 

724.— Spool Cotton.— J. & P. Coats, Paisley, Scotland. 

725.— Oysters, Fish, etc.— S. H. Davis & Co. , Detroit, Mich. 

726.— Toilet Preparation.— S. S. Fitch & Co., Now York city. 

727.— Varnish, Oil, and Naphtha.— Forest City Varnish, Oil, and Naphtha 

Company, Cleveland, Ohio. 
728.— Medicine. -S. Gilliland, Pittsburgh, Pa. 

729.— Metal Tools, eto.— G. W. Hallett & Company, West Meriden, Conn. 
780.— Jewelry.— J oslin, Palmer & Williams, Leominster, Mass. 
731.— Copying Presses.— A. Le Clercq, New York city. 
732 and733.— Badges, etc.— H. Taplin, Lowell, Mass. 
734.— Blank Books.— J. E. Tilton & Co., Boston, Mass. 
735.— Clothing.— Willoughby, Hill & Co., Boston, Mass., and Chicago, 111. 
736.— Lamp Oil.— Sharp & Craig, Princeton, Ind, 

SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark $25 

On filing each application tor a Patent, (seventeen years) $15 

On issuing each original Patent $20 

On appeal to Examiners-in-Chief 10 

On appeal to Commissioner oi Patents 20 

On application for Keissue : 3U 

On application for Extension of Patent ; '50 

On erantingthe Extension 50 

On filing a Disclaimer 10 

On an application for Design (three and a half years) 10 

On an application for Design (seven years) $15 

On an application tor Design (fourteen veaTS) $30 



For Copy of Claimof any Patent issued within SO years $1 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers,from .$1 

upward,but usually at the price above-named. 
The full Specification of any patent isauedsince Nov. 20, 1866 at which time 

the Patent Office commenced printing them $1*25 

Official Copies of Drawings of any patent issued since 1836, we can supply 

at a reasonable cost, the price depending upon the amount Of labor 

involved and the number of views. 
Full information as to price of drawings in each case, may be had by 

addressing 

IWCNN & CO.. 
Patent Solicitors. 37 Park Row. New York. 



APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 

20,728.— Hand Drill.— H. H. Packer. June 12, 1872. 

20,777.— Railroad Car Seat and Berth. — Z. Cobb. June 19, 1872. 

21,059.— Steam Engine— H. and F. J. L. Blandy. July 17, 1872. 

20,736.— Fire and Burglar Proof Safe.— T. Sharts. June 17, 1872. 

20,920.- Spinning Frame. -A. Houghton. June 26, 1872. 

20,960.— Heel Shaves.— V. Sncll. July 3, 1872. 

20,719.— Harvester.— W. F. Ketcham. June 12,1872. 



EXTENSIONS GRANTED. 
19,696.— Grinding Attachment.— D. H. Gage. 
19,718.— Turning and Sliding Table.— W. Sellers. 
19,683.— Hot Air Furnace.- J. Child. 
19,719.— Stop Motton for Loom.— R. J. Stafford. 
19,783.- Combination of Lead Pencil and Eraser.— H. L. Lipman. 



Value ef Extended Patents. 

Did patentees realize the tact that their inventions are likely to be more 
productive ot profit during the seven years oi extension than the first 
full term lor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended for seven years, tor the benefit of the inventor ,or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days beiore the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the busiae38 before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

MUNN ite CO., 3T Park Kow. 



FOREIGN PATENTS— A HINT TO PATENTEES. 



It Is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alloy patents to any who flrstmakes the 
application, and in this way many inventors are deprived of valid patents 
ior their own inventions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population oi 
Great Britain is 31,000,000; of France, 37,000,000; Belgium, 5,000,000; Austria 
36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. Patents may be secured 
by American citizens in all of these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share oi all the 
patents secured in foreign countries by Americans are obtained through ouJ 
Agency. Address 

MUNN & CO.. 

37 Park Row, N. Y. 

t3T" Circulars, with full Information on foreign patents, furnished free. 
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RATES OF ADVERTISING. 



$1*00 a line, 
75 cents a line 



Back Page - - 
Inside Page - • 

for each insertion. 

Engravings may head advertisements at the same rate per 
line, by measurement, as tUe letter-press. 

The value 0/ the Scientific American as an advertising 
•medium cannot be over-estimated. Its circulation is ten 
times greater than that oj any similar journal now pub- 
Us/ted. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite Vie attention cf those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see Ms adver- 
tisement in a printed newspaper. He wants circulation. 
1J it is worth 2s cents per line to advertise in a pa per of 
three thousand circulation, it is worth $2. 50 par line to 
advertise in one of thirty thousand. 



THE 

Mechanic's Tool Boot 

With Practical Rules and Suggestions 
for Use op Machinists, Iron Workers, 
and others. by w. b. harrison. 

/CONTENTS. -Care of Tools-Files and Filing— Filing a 
vy Flat Surface— Visa fixtures and attachments— The 
Drift— Cold Chisels— Gauges, callipers, dividers, etc.— 
Standard Gauges lor Screws-Tlie Angle of 60»-Lathe 
Turning Tools— Care of the lathe and its adjuncts— Appli- 
cation of lathe appliances— Lathe chucks— Eccentric and 
Concentric chucks— Saws and Rotary Cutters— To make 
rotary cutters— To cut a rack in the lathe— Nicking 
screws in the lathe— Drill Chucks-Drills— Twist Drills- 
Boring Tools— The Boring Bar— Reamers— To cnt or 
groove, reamers -A gear-cutting arrangement— To make 
an index plate— A miniature planer— Wire straightening 
—"Wire cutting— Coiliag wire for springs, rings, etc.— 
Rule and hinge joints— To make a knurl— To make a me- 
tal tube— Production of irregular torms— Clamped Dies 
—Duplicating irregular forms— To turn a taper— Produc- 
tion and Grinding of cylindrical surfaces— Fitting and 
Grinding external and internal cylindrical surtaces— 
Grinding and production of conical, plane and spherical 
surfaces— Milling Machine and Cutters— Steel for Tools- 
Forging and Welding Steel— Expansion and Contraction 
of Steel-Hardening, Annealing, and Tempering of S;eel 
and Tools— Tempering Springs— Damascus Steel— Case 
Hardening— Bolt Beads and Nuts — Dipping Acid tor 
Brass— Preservation of Metallic Surtaces. 
One Vol., 12mo, Clotii. Illdstbai'ed. Pbice, $1.50. 

D. VAN NOSTRAND, 

Publisher of Scientific Books, 
23 Murray Street, rJew York. 

V Copies sent by mail, post paid, onieceipt of price. 
«- Send for Catalogue of Scientific Books— 80 pages, 
Bvo. Ten cents, post paid, to any address. 



T70R SALE — Weeks & Kohler's Safety 
t} Guard for hatchways, patented March 5th, 1872. 
Works automatically with hatch door, so that on open- 
ing thehatchthe guard instantly closes, and vice versa. 
Sole or State rights for sale. Address 

WEEKS Sr, KOHLER, 
609 Broadway, New York, Room No. 21. 
jy Model to be seen IromlO A.M. till 3 P.M. 



Burning & Lubricating 

MANUFACTURERS OF 

_ -_-»-w~v Lard ifc Grease Oils. 
i 4TPI1 Miners' Lamp Oil, 

Li j9lKJLP Sperm Signal Oil, 

-" Machinery Oils, 

Tallow Oils, 

LFarnffine Oil, 
Head-Light Oil, 
W. Va. Oils, 
Spinille Oil, 
Wool Oils, 
COTTON WASTE, 
lirATlirCl CAR CANDLES, 

WORKS AXLE UREASE, 

I? VfAfc-U-kJ AND ALL KINDS OF 

Machinery Oils & Greases, 
OF For Mills, Factories, Machine 

Shops and Railroads. 
B3?" Send for List and Prices. 

OEST & ATKINSON, 

Eggleston Avenue & Fifth Street, 
CINCINNATI, OHIO. 



ATTENTION! JEWELLERS* WATCH- 
MAKERS 1-JlOO Reward !-Stolen at Jerry's Run, 
C & O. R. R. , Va., Aug., 1870, the following described 
watch, with heavy cable chain: "First Class Gold Now 
Series Lever Hunting Watch, Compensation Balance, 
Patent Winder and set hands, jewelled in twelve holes, 
hard enamelled dial, CharlesFrodsham, 03C86," with John 
Morrissett, Alabama, engraved on cap. The above re- 
ward will be promptly paid by me for recovery of watch, 
and suitable reward for chain. 

E. P. MORRISSETT, 
Adm. of Est. Jno. Morrissett, dee'd. 
Refers to Genl. W. C. Wiokiiam, VicePrest. C. & O. 
R. R. Co., Richmond, Va. 

NEW AND CHEAPER EDITION OF THE FIGUIER 
SERIES. 

The World More tie Deluge. 

By Louis Figuier. The Geological portion newly re- 
vised by H. W. Bkistow, F.R.S., of the Geological 
Survey of Great Britain .Hon. Fellow o? King's Col- 
lege, London. With 235 Illustrations. Being the first 
volume of the new and cheaper edition ol Figuier *s 
works. 1 vol. , small 8vo. Price, $3 50. 
The Athenaeum says: "We find in ' The World before 
the Deluge' a book worth a thousand gilt Christmas vol- 
umes, and one most suitable as a gift to intellectual and 
earnestly inquiring students. 

1>. APPEETON & CO., PuBt-TBHEBS, 

549 & 551 Broadway, New York. 
Sent .free by mail to any address in the United States, 

on receipt of the price. 



YTOU WANT THE CHOICEST 

ORNAMENTAL 

FOLIAGE PLANTS 

Ever Offered in this Country. 

ttW See our illustrated Catalogue of new and rare 
plants. Send Stamp. Address 

OLM BRO'S, Springfield, Mass. 



Spectra Analysis, 

In its Application to Terrestrial Substances, and the 
Physical Constitution ot the Heavenly Bodies. Fa- 
miliarly explained, by Dr. H. Schellen, Director der 
Realscnule I. O, Cologne. Translated from the sec- 
ond enlarged and revised German edition, by Jane 
and Caroline Lassell. Edited, with Notes, by v-iMam 
Eluggins, LL.D. With numerous Woodcuts, Colored 
Flates, and Portraits; also, Angstrom's and Kirch- 
hoiTs Maps. 455 pages, 8vo, cloth. Price, $ii 0J. 
The Colored Plates illustrating this edition of the work, 
j-eouiring great care in printing, were executed in London. 
D ( APPLETON & CO., Publishers, 

549 & 551 Broadway, New York. 
Sent free by mail to any address, on receipt of the price. 

Pre-listoric Times, 

As Illustrated by Ancient Remains, and the Manners and 

Customs of Modern Savages. By Sir Jons - Lubbock, 

Bart. 1 vol., 8vo. f GlOpages. Illustrated. Price, $5- 00,. 

"A work of more than usual interest, in which he has 

dealt with a verv difficult subject in the most scientific, 

but at the same time in the most alluring manner, " * * * 

—[Times!. 

D. APrLETON & CO., Publishers, 

549 & 551 Broadway, New York. 
Sent free by mail to any address in the united States, 
on receipt of the price. 



WORCESTER FREE INSTITUTE.— 
This institution offers theoretical and practical 
instruction in those brandies of knowledge that underlie 
the industrial arts. Each student devotes ten hours a 
week and the month of July to practice in the line of his 
chosen profession . For catalogues, address 

Pkof. C. O. THOMPSON, Worcester, Mass. 
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LB. FORGE HAMMER— For light and 

heavy work. Good machine, at low price. 

•EDWARD HARRISON, 

New Haven, Conn. 



ffloseley Iron Bridge and Roof Co. 

W BOUGHT IRON BRIDGES, ROOFS, 
&c. Corrugated Iron for Shutters, Doors, &c. 
OFFICE: 
5 Dey Street, New York. 



AN EXPERIENCED MERCHANT of the 
city of Vienna, well connected and widely known 
in Europe, capable of speaking and corresponding in all 
moder»languages, desires to represent flrstclasa Ameri- 
can firms, permanently, or only during theVienna Ex- 
position, Mav, 1873. He can give satisfactory references, 
or Security, if desired. Address A. B,, P. O. Box, No. 
241, New York City. 



Manufacturing Improvements. 

A rare opportunity is offered to those wishing 1 to 
locate a manufactory. Land for sale in lots from one to 
ten acres, on line of Boston M. R. Road-»fl short distance 
from Tide Water Navigation, and in close proximity to 

passenger and freight depots— a large machine shop, iron 
foundry, carriage factory (where steam engines, and 
every description of work in metal and wood is executed.) 
This land requires iro grading or drainage, an* com- 
mands a long railroad front, and a complete connection 
with the Trunk Line of the Boston ani Maine Railroad. 
This section of country abounds in farms and large for- 
ests, providing food, fuel, and good timber in abundance, 
atfording a first rate opportunity for any who may wish 
to locate a manufacturing enterprise of any kind, and in 
a community where great advantages and facilities are 
afforded, as will appear upon a personal examination. 
Address A. B. , Box 3305, Boston, Mass. 



SEW YOEK STENCIL WORKS, 

87 NASSAU ST., NEW YORK. 

Stencils ot all kinds; Brass Labels for Manufacturers ; 
Steel Stamps and Dies, and Stencil materials. 

Terms Reasonable, and Good Work 
Guaranteed. 



KC\C\ C\C\(\ AGENTS WANTED to sell 
lJUU'UUU "Eureka Shirt front holder." Every 
Gent, buyslt. Sample50c. GURNET PROPRIETORY 
CO., Salem, Columbiana Co., Ohio. 



AGENTS WANTED to sell articles needed 
_ by every one. Ad d ress PLUMB & 0O.,Phil». ,P s. 

Whalen Turbine. No risks to purchaser. Send for 
Pamphlet,free. Seth Whalen & Bbo. ,Ballston Spa,N.Y. 



DATIS' PATENT 

RECORDING GAGE. 

Adopted by the Board of U. S. Supervising Steamboat 
Inspectors. Simple and Cheap. New York Steam Gage 
Company, 46 Cortlandt Street, New York. 



THE ONLY MODE of Disposing of Patents. 
See Patent Right Gazette. Address U. S. Patent 
Right Association, 9-1 Chambers Street, P. O. Box 4544. 
New York. 



JUST ISSUED: 

NEW, ENLARGED, AND IMPROVED EDITION OF 
NYSTROItt'S MECHANICS, 

A POCKET BOOK OF 

MECHANICS & ENGINEERING: 

Containing a Memorandum of Facts, and Connection of 
Practice and Theory: abounding in Valuable Form- 
ulas and Important Information concerning a Great 
Variety of Technical Operations. Bv John W. 
Nystrom, C. E. Eleventh Edition. Revised, and 
Greatly Enlarged by the Addition of Original Matter. 
lOmo. Pocket Book form. Gilt edges. $3.50. 
Fully Illustrated. 
*«.* For sale by Booksellers generally, or will be sent 
toy mail, postage prepaid, on receipt ot the price by 

J. B. I ippincott & Co., Publishers, 
715 & 717 Market St., Philadelphia. 
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SoSeeiese* Friction Wrosrvedj or Creared Holst- 
ers, suited to every want. 

Saiety Store Elevators. Prevent Accident, if 
Rope* Belt, and Enerine break. 

Smoke-Burning: Safety Boilers., 

OsciUatina: Engines* lloubie and Single, 1-26 to 
1045-HoPse power, 

Centrifugal Pasnps, 100 £o 100,000 Gallons 
per Minnte, Beet .Piimps in the Woi'Id* pagg 
EHud* Sand, Gravel, Coal, Grain, etc., wHJi- 
oait injury. 

AH I-iisrht, Simple, Durable, and Economical, 

Send for Circulars. 

WM. D. ANDREWS & BRO., 

*14 Water street. N^W York. 



R 



1VERVIEW Military Academy, Pougli- 
keepsie, N. Y. A tliorough-going school for boys. 



PA.RIVS 

TECHNICAL GUIDE, 

Containing full instructions, with illustrations, how to 
produce Sorrento fret Carving, with description and 
designs of Flower Stands, Table Mats, Corner and Hang- 
ing Shelves ; Work, Fruit and Card Baskets: Picture and 
Photograph Frames, in all 80 elegant, artistic and useful 
home requisites, which can be engaged in by young and 
old of both sexes. Tool Chests for the child, youth, me- 
chanic and farmer; Model Upright, Horizontal and Loco- 
motive Steam Engines; Model Yachts, Schooners, Brigs 
and Steamships; Mathematical Instruments and Micro- 
Scopes; Portable Foot loathes and Fittings and line Ma- 
chinists' Tools; Fret Cutting Machines and Materials; 
Chemical Cheats and Laboratory for boys, youths ana 
students, and also first steps in Chemistry, being a series 
of 145 select and amusing Chemical experiments, instruc- 
tive and entertaining, harmless and free irom danger; 
also, description and price of 90 different kinds of useful 
and precious Woods from all parts of the World. Nam- 
ing 1,100 Scientific Mechanical Appliances and over 225 
Illustrations. Interesting and beneficial to every one. 
Mailed on receipt of 15 cents. 

GEORGE PARR, Buffalo, N. Y., 

Manufacturer of Mechanics* Tools. 
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..ILICATES OF SODA AND POTASH. FIBE, WATER 
and MILDEW PROOF. Manufactured bv 

L. & J. W. FEUCHTWANGER,55CedarSt.,"N.Y. 



P. BLAI8DELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TQPJjS. Send for Circulars. 
JacJfBoiiBt., Worcester, Mass. 
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ACTIVISTS' TOOLS.— Send for Illustra- 
ted Crtilogue. CHAS. GOOCH, Cincinnati, Ohio. 



CINCINNATI BRASS WORKS.— None but 
J best quality of Brass Work for Engine Builders and 
Steam Fitters. F. LUNKKNHEIMEE, Proprietor. 



edward h. hosrin, 

Consulting and Analytical Chemist, 

Loweli, 3Iass. 



TO INDIA RUBBER MANUFACTURERS 
For Sale— One four Roll Callender and three Grind- 
ers. They are nearly new. and in complete order. 
Address, T. SAXJLT, Consulting Engineer, 

New Haven, Conn. 



EM. MAYO'S BOLT CUTTER— Patented 
• in 1867— Revised and improved in 1871 and 1872. 
Send for Illustrated Circular. 



NON-EXPLOSIVE. 

Dr. F. T. Grimes' Patent Non-Explosive Kerosene 
Lamps produce a clear bright light, superior to g>is light, 
at an expense of one cent a night. Agents wanted. For 
circular and terms to Agents, address F. T. GRIMES, 
No. 33 L East 22nd St., New York City. 



ENGINE COMPANY, 124 Chambers St., New York. 



ELECTRIC APPARATUS for BLASTING 
and Submarine Work, manufactured solely by 
GEORGE E. LINCOLN & CO., Room 9,32 Summer St., 
Boston, Mass. 

Consisting of : 
Electric Batteries of various sizes, 

Electric Fuses oi any required length, 
Electric Fuse Heads, detached, 

Connecting Wire, Leading Wire, &c, &c. 
Send for Circular. 



IS, Trees ! §«#£■ Plants ! SS; Seeds ! 

Apple ami Crah Kootgrafts, best sorts, 10,000 f fiO.OO 

Pear, Sti. Extra, lvi\, Bartlttt, &c, 3 to 4 ft. , doz. . 2.50 

Seeds. Peach, tm. , $2; Apple, Osa^e, new, bu 12.00 

Potatoes. W r hitc Peach Blow, Early Rose, bu 2.00 

Seedlings, Soft Maple, 1,000. $1 ; Ash. f 3 ; Elm 2.00 

Illustrated Catalogue, lOOna^e, and New Price List. 10c. 
F. K. PHOENIX, Bloomington, 111. 



MACHINERY,! 



EW andSid-HAIVS).... 

Send for Circular. CnAS.PLACK 
CO., 60 Vesey St., New York. 



TREE PRUNERS AND SAW TOOLS— 
Can reach 20 feet and cut limbs 2 inches in diameter, 
and one man can gum, upset and fit a gang saw in two 
minutes. Sendf ■;■>• circulars. 
Manufacture*.*;? 

G. A. PRESCOTT, 

Sandy Hill, N. Y. 



SCHENCK'S 

WATERPROOF SHIPPING TAG. 

CHEAPEST and BEST. 

90 Ann Street, New York. 
P. O. Box 2564. 
Send tor prices and samples. Superior for cotton. 



WE warrant every Steam Gauge 
bearing our name and numbered above 12,OJ0 

FOR TWO YEARS. 

%W See Circulars. 
UXICA STEAM GAUGE CO.,Ulica, N.Y. 



PROPELLER PUMPS 

Of any capacity and elevation, without Valves. For clean 
water, sand, sawdust, &c. W. B. JiUCK, Sec, 07 N. 
Front St. , Philadelphia, Pa. 



THE W00DWAKD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water, and Gas Fittings of all kinds. Deal- 
ers mwrVt-iron Pipe.Boiler Tubes, etc. Hotels.Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co., 76 and 78 Center st. , N. Y. 



BUY the Celehtcatkd WII.SOX SIU'TTLE 
SEWLNU MACHINE. The best in: he World. 
For Sale Everywhere. AGENTS W ANTE Din unoc- 
cupied Territory. For Illu-trated Circulars. Address. 
Wilbov Sewing Machine Co., flevt'lasid, «>. ; St. 
l>oui*,Mo.; Ph!Ia.,Pft.| or, 707 Broadway, N- Y. 



AGENTS, LOOK ! Genteel Business. Most 
attractive little article. Fverybodywants one. Our 
agents are surelv making $3 to $20 dailv. Send Stamp for 
Circulars to CHURCHILL& TUMPLETON.74 B'dw'y.NY 



Jlliyaw 



WRIGHT'S Bucket 



Plungers are the beBt. 
Send for circular. Valley 
Machine Co., Easthamp- 
ton, Mass. 



LOADSTONE, Bloodstone, Fluoiic Acid, 
Asbestos Bismuth, Cadmium, Platina, Antimonv & 
Nickel Metals— Oxide of Manganese, Tungsten or Wol- 
fram Ore, Black Lead, Zaffre, etc., etc., for Sale in any 
quantity, by L. & J. W. FEUCHl'WANGEK, 55 Cedar 
Street, New York. 



T IGIIT GREY IRON CASTING S-all 

Xj kinds made to order promptly. Lisht Cast Goods a 
Specialty. LIVINGSTON & CO., Pittsburgh, Pa. 



Highest Premium awarded by American Inst. Fair, 1871. 




Tbade Maek. 



CAUTION. 



Purchasers and consumers of Prince's Metallic 
Paint will please : ee that ea;h package has our trade 
mark, and name on the side, as Mineral and other worth- 
less paints are frequently sold upon the merits, and often 
in the name of Prince's Metallic, to the great loss and 
injury of the consumer. For sale by the trade, and 
FRIN CE & BASS, Manufacturers, 96 Cedar St. , New York. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR. -Important for all .arge Corporations 
and Manufacturing concerns— capable oi controlling 
with the utmost accuracy the motion of a watchman of 
patrolman, as the same reaches diil'erent stations of liif 
beat. Send tor a Circular. J. E. BUEKK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or sellingthese instruments without autho- 
rity from me will be dealt with according to law. 



S 



TEEL CASTINGS, 

UNDER- HAINSWORTH'S PATENT. 

We are making Steel Castings, Smooth, True,Free 

from Porosity, capable of receiving Very High Pol. 
lsh . Can be Forged or Welded easily as {Jar Steel, 
and Stromras Foraed Steel. Send for Circular. 
PfTTSBITBGH STEEL CASTING CO. , Pittsburgh, Pa. 



PATENTS BOUGHT AND SOLD. Serd 
for our List. Agents wanted. E. H. GIBBS & CO. 
11 Wall St. . N. Y. Keferences : A . W . Dlmock, Pres . A 
M.S. S. Co.; J. C. Winans, Pres. Hamilton Ins. Co 



EMOTES & BOILERS 

30 PER CENT L'NDEK COST. AND GUARANTEED 
Wiiat do you need ? E. E. ROBERTS & CO., Consulting 
Engineers, 15 Wall Street, New York. 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
. benefit from their inventions, rither by sale of 
their rights, or partnership with capitalists, are invited 
to send for our explanatory circular. Many valuable 
labor saving inventions are lying dormant which might 
realize a fortune for their owners, if brought properly 
before the public. E. E, ROBEKTS & CO., Consulting 
Engineers, U Wall Street, New York 




THE Union Iron Mills, Pittsburgh, Pa. The 
. attention of Engineers and Architects is called to 
our jinprovesl TV rought-iron Beams and Girders (patent- 
ed), m which the compound v/elds between the stem and 
flanges, which have proved so obiectionablo In the old 
modeot manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as car, be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, E!oman& Co. Union Iron Mills, Pittsburgh Pa 







'Buckeye" Hominy Mill. 

In tub woekijtg- op this Mill 
the Corn requires no prepara- 
tion except shelling. It has a 
regular fend and discharge, and 
needs but little attention. It 

IS COMPLETE IN" ITSELF. Hom- 

iny osnbc made from common 
as well as flint corn. It occu- 
pies very little room, and any 
miller can work it. There is 
nothing- the miller can in aim - 

. p factnre to a hotter profit than. 

# Moiinv. Send for descriptive 
pamphlet. BALTIMORE 

PKA11L HOM1NYCO., Balti- 
more, Md. , Sole owners of Pa- 
tent. - 





MOLDING, M0KTISING, 

TENONING & SHAPING 

MACHINES; 

BAUD SAWS, 

SCS0LL SAWS 

Planing; & Matting 

MACHINES, &c.j 
For Railroad, Car, and Agri- 
cultural Snops, &c., &c. 
B3T" Superior to any in use. 

J. A. FAY & CO., 

Cincinnati, Ohio. 



MAGIC 

New Fork. 



For the Parlor. Send a Stamp for a price 
list. HAKTZ CONJUKING RE- 
POSITORy, No. 743 Broaclwai, 



WOODWORTH Surface Planers, $125. 
Woodworth Planers and Matchers, $350. 
HILLS & HOAG, 32 Courtlandt St. . New York. 



STEEL CASTINGS 

TO PATTERN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

141sorth5 at., Phila.; fc! Cliff St., New York 



You ask WHY we can sell 
First Class 7 Octave Pianos for 
£290 ' ^8 answer — It Costa 

less than $300 to make any (800 
Piano sold through Agents, all 
of whom make 1U0 per ct. profit. 
We have no Agents, but ship 
tiirect to fain Hies at Factory 
price, and -warrant Five Team. 
Rend for illustrated clrcVilar, in 
which we refer to ?00 Panders, 
Merchant s, &e. (pome of whom 
foil may know) using: our Pianos in 40 States anil Territories. 

U. S. Piano Co.. 865 Broadway, New Yorfc. 




GSEAT REDUCTION IB PRICES 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps ot both 
Iron and Steel. 

1 set ot 8 dogs, from % to 2 inch, $0-50. 



His expanding Mandril is a first class tool, which has 
longbeenneeded by every Machinist. 

Send tor latest circular. 
C'.W. LE COUNT, South Norwalk, Conn. 

Machinery, 

Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLA CK & CO.,121Cliair bfcis & 10 8Bea <leStn.N.Y. 

' fts' T« 

The largest and most complete assortment in thisooun- 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets, New York. 

Cold Rolled Shafting" 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 21 ft. Also, Pat. Coupling and sell' oiling adjustable 
Hangers. GEORGE PLACE & CO., 
121 Chambers & 103 Reade Streeia.H e-.y York. 

Stnrtevant Blowers 

Of every size and description, constantly on hand, 
GEORGE PLACE & CO., 
1 21 Chambers & 1113 Re ade Streets, Now York. 

Good U Mi Hackery for Said 

One 28 in. 6 Roll Cincinnati Double Sur'acer and 

Matcher $1,000 

One 24 in. 4, Roll Rogers' Surfacer 350 

One 26 in. Endless Bed Planer 850 

One 24 in. 4 Roll Ball burfacer '..'. 225 

One Good Rogers' Power Mortising Machine with 

Boring Shalt 200 

POWER, TAINTER & CO., 

3003 Chestnut St. , Philadelphia, Ta. 

Canadian Inventors, 

Under the new Patent Law can obtain patents on th 
Same terms as citizens. 
For lull particulars address 

MUNN «& CO., 
37 Park Row, New Vorfe, 
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Subscribers — Who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is |1'50 per volume. The amount should 
be remitted in advance, and the volumes will be sent 
as soon as they are bound. 



IRD'S 





Reynolds 1 

TUBBINB WATER WHEELS. 

The Oldest and Newest. A'l others, 
only imitations of each other in 
iheir strife after complications to 
confuse the public. We do not boast 
but quietly excel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo. TALLCOT, 
96 Liberty St., New York. 
Gearing, Shafting, 



GREAT SUCCESS of the HYDRAULIC 
ROTARY GOVERNOR on Water Wheels. It gives 
exact speed under all changes. SilvehMedai.s awarded. 
Kopay till tested. J.S.ROGEHS,Tr.,19 John St., Boston. 



1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLA1ERS 

And Ee-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteaw an,N. Y. and 118 Liberty st. . New York. 

UNIVERSAL WOOD WORKER, 

HORIZONTAL AND UPRIGHT BORING MACHINES. 
McBETH, BENTEL & MARGEDANT, Hamilton, O. 



NEW PATTERNS. 

MACHINISTS' TOOLS— all sizes— at low prices. 
E & R. J. GOULD, 97 to 113 N. J. R. R. Ave., 
Newark, N. J. 



ME PRACTICAL MEN. 

Mv new revised and enlarged Catalogue of PRAC- 
TICAL AND SCIENTIFIC BOOKS, complete to April 
1, 1872, 98 pages, 8vo. , will be sent, free of postage, to 
any one \\ io will favor me with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
400 WALNUT STRES.T. Philadelphia. 



CO, 

Cor. of Park and College Places, Neiv York. 






[echanical 
DRAWING. 

THE PRACTICAL DRAUGHTSMAN'S 
Book of INDUSTRIAL DESIGN, and Machinist's and 
Kno-inefti'V Drawing Companion; forming; a complete 
course of Mechanical Engineering and Architectural 
Drawing. From the French of M. Armengand the elder, 
Proressor of Design in the Conservatoire of Art and In- 
dustry, Paris, and MM. Armengand the younger, and 
Amorous, Civil Engineers. Rewritten find arranged 
With additional matter and plates, selections from and 
examples of the most useful and generally employed 
mechanism of tin; day. By William Johnson, Assoc. Inst. 
O. E., Editor of "The Practical Mechanic'* Journal." 
A new Edition. 4to $10. 

Among the concents are: -Linear Drawing, Definitions 
and Problems, Plate I. Applications, Designs for Lilaid 
Pavements, Ceilings, and Balconies, Plate TI Sweep?, 
Sections, and Moldings, Plate III. Elementary Gothic 
Forms and Rosett :s, Piate IV. Ovals, Ellipses, Parabo- 
las, and Volutes, Plate V. Rules and Practical Data. 
Study of Projections, Elementary Principles, Plate VI. 
Of Prisms anil other solids, Plate VII. Rules and Practi- 
cal Data. On Coloring Sections, with Applications— Con- 
ventional Colors, Composition or Mixture of Colors.Plate 
X. Continuation of the Study of Projections— Use of Sec- 
tions-details of machinery, Plate XI. Simple applica- 
tions— spindles, shafts, couplings, -wooden pattrns, Plate 
XII. Method of constructing a woodenmodel orpattern 
of a coupling. Elementary applications— rails andchairs 
for railways, Plate XIII. Rules and Practical Data. 
Strength of Material, .Resistance to compression or crush- 
ing force, Tensional Resistance, Resistance to flexure, 
Resistance to Torsion, Friction of surfaces in contact. 

The Intersection and Development of Surfaces, with 
Applications. The Intersections of Cylinders anil Cones, 
Plato XIV. TheDellneation and Development of Helices, 
Screws, and Serpentines, Plate XV. Application of the 
helix— the construction of a staircase, Plate XVI. The 
intersection of surfaces— applications to stopcocks, Plate 

XVII. Rules and Practical Dat:t— Steam, unity of heat, 
heating surface, calculation of the dimensions of toilers, 
dimensions of lire grates, chimneys, safety valves. 

The Study and Construction of Toothed Gear.— Invo- 
lute, cycloid, and epicycloid, Pla'es XVill. and XIX. 
Involute, Fig. 1, Plate XVIII. Cycloid, Fig. 2, Plate 

XVIII. External epicycloid, described by a circle rolling 
about a fixed circle, inside it, Fia. 3, Plate XIX. Inter- 
nal epicycloid, Fig. 2, Plate XIX. D elineation of a rack 
and pinion in gear, Fig. 4, Plate XVIII. Gearing of a 
worm, with a worm-wheel, Figs. 5 and 6, Plate XVIII. 
Cylinder or Spur Gearings, Plate XIX. Practical delinea- 
tion of a couple of Spur wheels, Plate XX. The Delinea- 
tion and Construction of Wooden Patterns for Toothed 
Wheels, Plate XXI. Rules and Practical Data— Tsothed 
gearing, angular and circumferential velocity of wheels, 
dimensions) r gearing, thickness of the teeth, pitch of the 
teeth, dimensions of the web, number and dimensions of 
the arms, wooden patterns. 

Continuation of the Study of Toothed Gear. — Designf or 
a pair ot'bevel wheelsin gear, Plate XXII. Construction 
of wooden patterns for a pair of bevel wheels, Plate 
XXIII. Involute and helical teeth, Plate XXIV. Con- 
trivances for obtaining differential movements— The de- 
lineation of eccentrics and cams, Plate XXV. Rules and 
Practical Data. Mechanical work of effect, the simple 
machines, center of gravity, on estimating the power of 
prime raov rs, calculation for the brake, the fill of 
bodies, momentum, central forces. 

Elementary Principles of Shadows.— Shadows of Prisms, 
Pyramids, and Cylinders, Plate XXVI. —Principles of 
Shading, Plate XXVII. Continuation of the Study of 
Shadows, Plate XXVIII. Tuscan Order, Plate XXIX. 
Rules and Practical Data— Pumps, hydrostatic principles 
forcing pumps, lilting and forcing pumps, the hydrostatic 
press, nydrostatical calculations and da a, discharge if 
water through different orifices.gaging of a water course 
of uniform section and fall, velocity of the bottom of 
water courses, calculations of the discharge of water 
through rectangular orifices of narrow edges, calcula- 
tion or the discharge of water through overshot outlets 
to determ'n i the width of an overshot outlet, to deter- 
mine the o.;spth of the outlet, outlet with a spout or duct 

Application of Shadows to Toothed Gear, Plate XXX* 
Application of Shadows to Screws, Plate XXXI. Appli- 
cation ot Shadows to a Boiler and its Furnace, Plate 
S$-£I} r Shading in black. Shading in Colors, Plate 

The cutting and Shaping of Masonry, Plate XXXIV 
Rules and Poetical D;ita— Hydraulic motors, undershot 
water wheels, with plane floats and a circular channel 
width, diameter, velocity, number, and capacity of the 
buckets, useful effect of the water wheel.overshot water 
wheels, water wheels with radical floats, water wheels 
"-n.il curved buckets, turbines. Remarks on Machine 
Toils. 

The Study of Machinery and Sketching.— Various an- 
pUcationsatid combinations. The Sketching of Machin- 
ery l'mtes XXXV and XXXVI. Drilling Machines; 
Motive Machines; Water wheels-Construction and set- 
ting-up of water wheels, delineation of water wheels 
design of a water wheel, sketch of a water wheel- Over- 
shot Water Wheels, "Water Pumps, Platte XXXVII 
Steam Motors; High pressure Expansive Steam Engine' 
Plates XXXVIII, XXXIX, and XL. Details for Ion-' 
struction : Movements of the Distribution and Expansion 
Valves. Rules and Practical Data-Steam engines- Low 
pressure condensing engines, without expansion valve 
dmmctcr ot piston, velocities, steam pipes and passages' 
air pipe and condenser, cold-water and feed pumps' 
high- pressure expansive engines, medium pressure con- 
densing snd expansive steam-engine, conical pendulum 
or centrifugal governor. 

Oblique Projections. -Application of rules to the de- 
lineation ot an oscillating cylinder ; Plate XLI 

PHUXLII Per8peCtlve '~ Principle8 and ^Plications, 
True Perspective.— Elementary Principles "^lafteXI m 
ApplieaMona-ilour mill driven by belts, Plates'XLIV 
and XL\ . Description of the mill, representation of the 
mill in perspective, notes of recent improvements in 
flour mills, Scmeln's mill, Mullin's" ring millstone "R'ir 
netl's millstone, Hastie's arrangement for driving mill 
Curne s improvements In millstones. Rules and P«-i eti 
cal Data-Work performed by various machines/flour 
mills, saw mills, veneer sawing machines, circular saws 
Examples of llDlshed Drawing « of Machinery-Plate A 
Balance water meter; Plate B, Engineer's shWino- m \l 
chme; Plates C D. E. Express locomotive P ?if s h e ■ 
Plate F, Wood planing machine; Plate G, Washin » ma- 
chine lor piece goods- Plate H, Power loom; pflte I 
Duplex steam boiler; plate J, Direct-acting marine en.' 

Drawing Instruments. 

m The above, or any of my Books, sent by mail 
free of postage, at the. publication prices. ' 

My Catalogue of Practical and Scientific Books 
98 pages, 8vo, sent by mail, free of postage, to any 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
400 WALNUT STREET, Philadelphia. 



C2?= Manufacturers of the Celebrated "Washoe" ADZE EYE PICKS, adapted for Railroad, Coal, and 
Mining Companies. 

PI 



«a2225£2£iT; 



B^" Awarded the first Premium, at the Fair of the American Institute in 1863, overall compet- 
itors. Comparison invited. Competition challenged. Send for circulars. 




To Electro- Platers* 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with book3 of instruction, 
manufacture* and so Id by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield street, Boston, Mass. Illus- 
trated catalogue sent free on application. . 



STAVE MACHINERY 

And WOOD WOR I'H PLAN ERS for 12 years a specialty. 
T. H. RICKER & SONS, Harrison, Me. 



Buy Baeber's Bit Brace. 



SAFETY HOISTING 



OTIS, BROS. & 

No. 348 BROADWAY. NEW YORK. 



CO. 



PORTABLE STEAM ENGINES, COMBIN 
Ing the maximum ot ellieienoy, durability and econ. 
omy, with the minimum of weight and price. They art 
widely and lavorahly known, more than ftOO being ir 
use. Ail warranted satisfactory or no sale.' Descriptive 
circulars sent on application. Address 

J. C. HOADLEY& CO., Lawrence, Mass. 
46. Cortlandt st. Hew York. 



Biagara, Steam, Pump 

CHAS. b. hardick, 

23 Adams St.. Brooklyn, N. Y. 



AUSTRALIAN COLONIES. 
BENCRAFT & SMITH, Solicitors and Patent Agents, 
Melbourne, Victoria. Agencies in all the Colonies. 
References— New York : John Stephenson & Sons. 

Melbourne: United States Consul. 
Powers of attorney to Charles Chichester Bencraft 




UNITED STATES WATCH COS WATCHES. 

REPORT OF JUDGES 

TO THE GENERAL COMMITTEE 

CINCINNATI INDUSTEIAL EXPOSITION : 

Gentlemen — The Judges appointed to examine into the merits of the articles con- 
tained in Class 10, beg leave to make the following report : 



cMmttwy, ^w.^kttM',: mm^/fmM y^m^^H^^^ 
fit Xmy^u^U^.j^^J^^p^/f^^^. fame owt/fe&* 

*~~// . -==A . „ ■ . .. J is „ << s si . 




Price Lists famished the Trade on application, inclosing husinoss card. For sale hy tho Trade gcsorally. 

Ask your Jeweler to see the MARION 




BEWARE of worthless imitations' with which tho country is flooded. To avoid impo- 
sition, see that the words MARION, JS r . J., are engraved on the plate over, the Main-Spring 
Barrel. All others are spurious. 



"WHOLESALE ROOMS 
OF THE 



United States Watch Co. 



GILES, BRO. & CO. 
S3 & SS State St., Chicago, IU. 



GILES, WALES & CO. 
No, 13 Maiden Lanej New York. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Macliines.Gray & Wood's Planers.Self-oilicg 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, ( 91 Liberty street, N". T. ; 

Send for Circulars. $67 Sudbury street. Boston, 



0OD-W0RKING MACHINERY GEN- 

erally. Specialties, Woodworth Planers andRich*> 
ardson s Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Union st., Worcester, Mass. 

WITHERBY RUGG, & RICHARDSON. 



w 



MACHINISTS. 

Illustrated Catalogue and Prite List of all kinds of small 
Tools and Materials sent free to any address. GOODXO W 
& WiGHTMAN, 23 Cornhill Boston, Mass. 



Milling 1 Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Bkainakd Milling Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



AGENTS Wanted. Agents make more mon- 
ey at work for us 'tli an at anything else. Particulars 
free. G.Stisson &Co. .Fine Art Publishers, Port! and, Me. 



RICHARDSON, MERIAM & CO. 
Manufacturers ot the latest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Morfising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills , Saw 
Arbors, ScroL Saws^Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning loathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, "Wor- 
cester, Mass. Warehouse. 107 Liberty Bt. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co., Lockport, N.Y. 



PUMPS. 

gal Pump ever invented 



— For Description, Price 
i Lists etc., of the Best Centrii'a- 
. Pump ever invented, with Overwhelming T •s'Jmony 
to its favor, send for new illustrated pamphlet (4u pp.) to 
tffasrs. HEALD. 8ISOO& CO. BaUlwinsville.N. Y. 



LATHE CHUCKS— HORTON'S PATENT 
from 4 to 36 inches. Also for car wheels. Address 
K. HOKTON& SON, Windsor Lockp, Conn. 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery of all kinds. HOLSKE 
MACHINE CO., 2T9 Cherry St. . New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Refer to Scientific American Office. 



Wooi and Iron Worilui Machinery, 

Gauge Lathes for all kinds of handles and Cabinet Ma 
ker's work. Chair Machinery, etc. ; Upright Drills; Key 
Seat Machines ; Stave and Shiogle Machinery, etc. etc 
Address, for catalogue, 

T. R. BAILEY & VAIL, Lockport, N. Y 



PATENT IMPROVE!) 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

ForMachines and information, address 

J. P. GROSVENOR, Lowell, Mass. 



SCIENTIFIC AMERICAN 




For 1872. 



A year's numbers contains over 800 pages 
and makes two volumes, worth as a book of 
references, ten times the subscription price 

ENGRAVINGS 

by our own artists, will not only be given, of all the best 
inventions of the day, but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFAC'IUKING ESTABLISH- 
MENTS, MACHINES, TOOLS AND 
PROCESSES. 



Inyentors and Patentees 

will And in each number an official List of Patents, to- 
gether with descriptions of the more important Inven- 
tions. We shall also publish reports of decisions in Pat- 
ent Cases and points of law affecting the rights and inter 
ests of Patentees. 

THE NEW VOLUME OF 

commenced JANUARY FIRST; therefore, now is tbe 
time to organize Clubs and to forward subscript ions* 
Clubs may be made up from different post offices. 

TERMS FOR 1872. 

One copy, one year *3.O0 

One copy, six months 1.50 

One copy four months 1.00 

rTTT-n u.TuaS Ten copies, one year, each $2.50 25. CO 

tLlJi tfAi*,s| Over ten copies, same rate, each 2.10 

One copy of Scientific American forone year, and 
one copy of engraving, "Men of Progress," - 10. CO 

One copy of Scientific American for one year, 
and one copy of." Science Record," . - - 4. CO 

Ten copies of " Science Record," and ten copies ox 
the Scientific American for one year - - - 35.00 

CLUB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, "Men ol 
Progress. " 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDsciiption,25 cents extra 
to pay postage. 

Address all letter? and make all Post Office orders or 
drafts payable, to 

MUNN & CO , 

37 PARK EOW, HEW YORK 
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Advertisements will be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement^ the letter-press. 




Adapted to Merimnical Purposes. New York 
Beltin&r and Packinff Co., 37 & 38 Park Bow. 

BUSINESS WANTED. 

PARTIES WITH CAPITAL and Manufacturing facili- 
ties would like to arrange with some party who has 
a first clafs Sewing Machine with late improvements (or 
any other invention of real utility) for the manufacturing 
and introducing the same. Address BUSINESS, New- 
buryport, Mass. 



To Machinists & Machine Tool Builders. 

FOli SALE—The Business, Patterns, Drawings, Machine 
Tools, Special Tools, Fixtures, &c. complete, belong- 
ing to the Estate of the well-known Machine Tool 
Builder, the late 

A. M. FREELiLHD. 

For further particulars, apply to MRS. S. FREELAND, 
administratrix, 438 WeBt 34th Street, New fork. 

VALUABLE TOOLS. 

Closing out Bale of the Woodruff & 
Beach Iron Works Property, Hart- 
ford, Connecticut. 

One Large Double Tool Post Planing Machine 

—Table, 24K ft. —width and night, 10 ft. between up- 
rights—Up and down feed— Tool raised on back stroke- 
Cross head raised and lowered by power— Weight about 
77 Tons. In good order. 

One Large Lathe— Swings 72 in. over shears— Turns 
38>£ feet between centers— Screw feed and Screw cutting 
gears, with cross feed. Can easily reduce shaft 2^ in. 
each revolution. Nearly new. Weight about 31 Tons 

Also, a large stock of smaller tools. 

HENRY B. BEACH. » A „„„„, a 

JONATHAN B. BUNCE, J Agents 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent its value, and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to G. S. 
"WILSON, 51 Chardon St. , Boston, for a pers»nai call, or 
the Company, at Buffalo, N. Y. , for a circular. 



Diamond Pointed 

STEAM DRILLS 



THE adoption of new and impruved applica- 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Brills are Built of various sizes ana pat- 
terns ; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in comstruction. Never need sharpening. Man- 
ufactured by 

THE AMERICAN DIAMOND DRILL CO., 
No. 61 Liberty *t.» New Yorb 



Shaped or crude, furnished and set for boring rocks, 
dressing mill burs, emery wheels, grindstones, hardened 
steel and paper calender rollers, and for sawing, turning 
or working stone. Also, Glaziers' Diamonds. 
JOHN DICKINSON, 64 Nassau Street. New York. 

NASHVILLE INDUSTRIAL EXPOSITION 

Of Manufactures, Inventions, Minerals, Pro- 

duots and Arts. From May 1 to June 1, 1872. 

Exhibftors throughout the United States are invited to 
attend and contribute specimens of their productions. 
Splendid Exhibition Rooms, Power Halls, Art Galleries, 
and Conservatories, are prepared, and all needful facili- 
ties for displaying the productions of the country are 
complete. A large majority of the consumers of the 
South and West will be in attendance during the Exposi- 
tion, and producers should embrace this opportunity of 
introducing their productions. Arrangements for low 
rate of travel and transportation are beingmade through- 
out the country. For full particulars, address 

R. A. Campbell, Sec'y. C. R. Parsons, Prest. 

A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot oi East 28o 
street, New York city. 




Steam Pumps, 

Adapted to *very possi- 
ble duty. 
Send for a Price List. 



STEAM HAMMERS 
FERRIS &MILES 

24L H &W0DD SI S PHIL^ 



TODD & RAFFE^TY, Manufacturers of 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors >.lways onhand. AlsoAgentsfortheNewHavenMan- 
ufaeturing Cov's Machinists Tools. ^°We invite espe 
cial attentionto our new, improved, Portable Steam En> 
gines. Warerooms.10 Barclay St. "Works -Paterson, N. .1 

Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order bv .1 V. 'WEKNER. 62 Center st. N.T. 



LeffellmprovedTttrbme 

WATERWHEEL 

J 6000 IN USE. 

Shew pamphlet sent free. 
u> jas.leffel & co. 

SPRINGFIELD.O.NEW HAVEN.CONN 



IKON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS, 

[MARINE ENGINES. BO I], ERS. AND BUILD 
ERS OF COMPOUND ENGINES, 

PHILADELPHIA, PA. 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 STOBURY STREET BOSTON, MASS. 

SEND FOR CATALOGUE, ILLUSTRATED WITH 4 O ENGRAVINGS. 



A GOOD COMPOUND 

Microscope, 

Of 85 diameters or 1200 area, will be sent by mall, on 
receipt of Three Dollars and Seventy-five Cents. 

w. r. McAllister, 

788 Chestnut St., Philadelphia, Pa. 



STEEL TAPE MEASURES, 

Mathematical Drawing Instruments, 

SPY GLASSES, SPECTACLES, 

MICROSCOPES, i&c, tfcc, 
For Sale by W. T. MCALLISTER, 

738 Chestnut Street, Philadelphia, Pa. 
SW Catalogues sent without charge. 



THE ROCHESTER TURBINE 

OUR WHEEL is the strongest, simplest, and best in 
the market. It is a Van De Water, with new and im- 
portant improvements. One of Van DeWaters's wheels, 
tested by J ames Emerson, of Lowell, gave 84*60 per cent. 
Send for circular. 

ROCHESTER TURBINE WATERWHEEL MANF'G 
COMPANY, Rochester, H. Y. 



RISDON'S IMPROVED 

Turbine Water Wheel. 

There are now several hundreds of 
these in successful operation. Their 
simple and tight gate, and their econo 
mlcal use of water at all stages of the 
gate, makes them every where liked. 
One of these was tested by James Em- 
erson, of Lowell, and save 
EIGHTY-FOUR AND SIX ONE- 

HUNDREDTHS PER CENT. 
Send for a circular. 

T. H. RISDON & CO., 

Mount Holly, New Jersey. 
Manufacturers of all kinds of Mill Machinery, and Cir- 
cular Saw Mills 




__PATENT 

OLD ROLLED 
SHAFTING. 



The fact that this snarting nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in UBe. renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

130 Water street, Pittsburgh, Pa. 
JBr Stocks ot this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N.Y. 



Water Feed Eeg's. Pat .Gage Cocks. Boiler Feeders. 



Send for circulars . MURRILL & KEIZER, Bait. . Md. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVES MANUFACTUR- 
ING CO. , New Haven, Conn. 




H.W.C0LTlN[teR SacC 'PHELAN& COLLENDER. 

738 Broadway, New York. 

ILLUSTRATED PRICE-LIST SENT BY MAIL. 




First Premium (Medal) awarded in 1870, and endorsed by Certificate from the Amer- 
ican Institute in 1871, as " The Best Article in the Market." 



Diamonds^ Carbonll 



loofing and Sheathing Felts, Boiler Scale Preventive, Silica Paint, Acid, Water, and Fire-proof Compositions, ami 
ealer in Asbestos •,Asphaltum,zn& General Roofing Materials. Descriptive Pamphlets,Price-Lists,&c. ,by mail. 

H. W. JOHNS, 78 William Street, New York. (Established in 1858.) 

We consider this invention one of great value Muhn * Co. , Eds. 



O — SCHLENKER'S PATENT — C^ 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works, Buffalo.N.Y. 



SPECIAL NOTICE. 



ON THE 15th OF APRIL WE SHALL MAKE A GENE- 
RAL ADVANCE OF 15 PER CENT ON THE PRICE OF 
"THE TANITE EMERY "WHEEL." On andafterthe 
above date Tanite Emery Wheels will be sold at the xjztt 
list price, instead 0/ 15 per cent Discount from same, as 
heretofore. 1 here willbe a corresponding advance to the 
trade. 

The increasinedemand for, and reputation of, THE 
TANITE EMERY WHEEL warrants its manufacturers 
in at last making*an advance from the price list which 
they have held rigidly fixed from the Yery infancy of 
the Company. Constant care and unremitting atten- 
tion, the employment of the greatest mechanical and 
chemical skill, and the most assiduous study of the 
wants of Mechanics and Manufacturers, have enabled 
THE TANITE COMPANY to bring their specialty to the 
highestpoint of perfection. Constant outlays are required 
to meet the novel wants connected with this branch of 
industry; and this, with the necessity of maintaining and 
even increasing the high reputation of these goods, calls 
for a moderate increase in price. COMMON GOODS 
can be made for ordinary prices, but STANDARD GOODS, 
of uniform quality; on whose perfection, both chemically 
and mechanically , not only the economy of the buyer, but 
the bodily safety of his hands depends ; can only be fur- 
nished atfull or highvrices. IT IS CHEAPER. SAFER, 
AND BETTER TO DEAL WITH A COMPANY WHO 
MAKE A DISTINCT SPECIALTY BOTH OF SOLID 
EMERY WHEELS AND OF EMERY' GRINDING MA- 
CHINERY, THAN TO RISK THE POOR ECONOMY OF 
BUYING CHEAP AND UNSATISFACTORY GOODS, 
Address THE TANITE COMPANY, 
Slroiidsbiirg, Monroe Co.» Pa. 

Stboudsbubg, Moneoe Co., Pa., March 18, 1872. 
The Prices of the Tanite Co.'s Emery Grinding Machi- 
nery are this day advanced, as follows : 

The Tanite Co. 's Saw Gummer $15 

*' " " No. 1 Emery Grinder 30 

" " " • " " " on Table 50 

" " " No. 2 " " -. 50 

" " * " " " on Table 75 

" " " No. 3 " " 110 

" " " Diamond Tools 15 

The general and great advance in the price of Metals 
and Supplies, together with recent improvements in and 
additions to these Machines, necessitates the above ad- 
vance. Notwithstanding this advance, the above Ma- 
chines are the cheapest in the market. Take notice, 
that pT" we make no charges for boxing and shipping, 
and no charges for Extra liests. _tfj Each Euifry 
Grinder is supplied (in addition to the two ordinary 
Rests) with one of our improved adjustable Face Rests, 
and one of our improved adjustable Side Rests. These 
Rests can be set at any angle. 

Address, THE TANITE CO , 

Stroudsburg, Monroe Co., Pa. 

VENEERS, 

HARDWOOD BOARDS. 

Large and choice assortment oi 

yBENCH BLACK WALNUT, AMBOINE. THUYA 

HUNGARIAN ASH ; 

Together with a complete stock of 

DOySSTICT FINE FIGURED VENEEBS, BOARDS 

AND PLANK. 
|y Send for catalogue and price list. 

G. W. Bead & Co.,170 & 172 Center St., N. Y. 
Factory, isst o 100 Lewis st. , between 5th and 6th sts. 



Swain Turbine. 

"OnrLow-WaterWlieeln'om this on" 

WILL DO TEN PER CENT MORE WORE 
on small streams, in a dry season, than any wheel 
ever invented. Gave the best results, in every respect, 
the Lowell Tests." 

For Report of tests at Lowell, with Diagrams and 
oles of Power address 

THE SWAIN TURBINE CO., 

rV^rtb Chelmsford, Ifaae, 



MACMOEIIY, 
Safes, and Mechanical Supplies, 

A. S & J. GEAR & CO., 

55 to 62 SUDBUEY STREET, BOSTON, MASS., 



A New and ValiaUe Book. 

THE 

KMfl 11(111 

FOR 

O ■# mm* 

Being a Compendium of the Scientific Progress and Dis- 
covery of tne Past Year. 400 pages, octavo. 100 En- 
gravings, Steel Plate and Wood. Handsomely 
bound in muslin, $1.50: extra bindiug, half 
calf, $2. Postage24cts. Munn & Co., Pub- 
lishers, 37 Park Row, New York, Office 
of the Scientific American. 
Thisnewand elegant work presents, in convenient form, 
notices of the leading subjects and events, pertaining to 
science, that have occupied public attention during the 
past year. The progress of the more important public 
works is duly chronicled, with illustrative engravings. 
The leading discoveries, facts, and improvements, in 
Chemistry, Mechanics, Engineering, Natural History, and 
the various Arts and Sciences, are recorded and illus- 
trated. Sketches of prominent scientific men, with illus- 
trations, are given, and among the portraits are those of 
Faraday, Murchison, Darwin, Agassiz, Huxley, and Hers- 
chel. The Mont Cenis Tunnel, the Hell Gate works, the 
Brooklyn Suspension Bridge, tne Hoosac Tunnel, the St. 
Louis Bridge, the United States Patent Office, and other 
works are illustrated A large amount ot useful informa- 
tion, tables, descriptions of improvements, with engrav- 
ings, are likewise presented. The book iB one of much 
interest and value, and should have a place in every 
library. Sent by mail to all parts of the world, on receipt 
oi price as above, with the postage. Address 

raxrivN & go., 

Office ot Scientific American, 
37 Park Row, New Vork city. 



BEACH'S SCROLL SAWING MACHINE. 
Agents wanted in every large city. Send for circu- 
lars and price list. See cut and description on page214, 
Vol. 2G. Address H.l,.BEACH,90FultouSt. t New York. 



8^" T. V. Carpenter, Advertising Agent. Addres 
hereafter, Box773, New York city. 



ASPHALTE ROOFING FELT* 

- \\v\ vs 



wwvv^ , 



■ ■: 
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A WELL tested article of good thickness 
and durability, suitable for steep or flat roofs; can 
be applied by an ordinary mechanic or handy laborer. 
3endT for circular and samples to E. H. MARTIN, 70 
Maiden Lane, and 9 Liberty Street, N.Y. 



•tgSP**3& Union Stone Co., 

j^s^^^^iss*. Patentees and Manufaeturersoi 

.ARTIFICIAL. STONE & 

\ EHERI WHEELS, 

I and Artili cial St one and EmeryWh ee 
' Machinery and Tools. Send for circu 
lar. 29 Kilby Street. 
BOSTON, MASS. 




L. W.Pond — New Tools. 

EXTKA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and Tinder. 
Milling Machines, Gear and Bolt Cutters; Hand Punches 



and Shears ier Iron, 

Oh ce and Warerooras, 
at "Worcester, Mass. 
A. C. STEBBDTS, New York, Agent. 



i Liberty st. , New York ; Works 



American Saw Co, Manufacturers of 




4 

And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



FOB 
SHEATHING, 

PLASTERING, 

ROOFING, 
DEAFENING, 

AND 

CARPET LINING. 

Samples&circularssentfree,by ' 

1 KOCK RIVER PAPER CO., 
Chicago ; or, 
JM B. E. HALE & CO., 

22 & 24 Frankfort St., N.Y. T» 
Sole Agents for Eastern States. 

OLT'S ARMORY TESTING MACHINE— 

Strength of Materials.— The Colt's Arms Company, 
oi Hartford, Conn. , is prepared to measure the strength 
of all materials by its testing machine, which is capaDle 
of determining strains from 1 oz. to 100,000 lbs. , in speci- 
mens from 7 inches to 8 feet in length, and with cross- 
sections up to 1 square inch in area. The price oi testing 
half a dozen specimens of the same material, $25. See 
Scientific American, March 16, 1872. For further informa- 
tion, iipplydirecttothe^ompany. 




PAT. SOLID EMERY WHEELS AND OIL 
STONES, tor Brass and Iron Work, Saw Mills, and 
Edge Tools. SorthamotonEmery Wheel Co. Leeds.Masa. 



Machinists' Tools 

OF EVERY DESCRIPTION. 

WE WOULD CALL THE ATTENTION 
of Railroad Companies and Car Builders to the 
superior excellence of our 

CAR AXLE LATHES (GRAY'S PATENT), 

CAR WHEEL BORERS, 
HYDROSTATIC WHEEL PRESSES, ETC. 

NILES TOOL WORKS, 
Office 131 West Second Street, 

Cincinnati, O. 



■£$75 to $260 per month, SSSTZ&iSJ 

JSmale, to introduce the (GENUINE IMPROVED COM- 
riMON SENSE FAMILY SEWING MACHINE. Tins 
2 Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
™ braid and embroider in a most superior manner. Price 

t>only $15. Fully licensed and warranted for five years. 

?We will pay $1000 for any machine that will sew a 
■ stronger, more beautiful, or more elastics earn than ours. 
^Itmakesthe "ElasticLockStitch." Everysecond stitch 

"*^can be cut, and still the cloth cannot be pulled apart 
S without tearing it. We pay Agents from $75 to $250 
Ojper month and expenses, or a commission from which 

hntwice that amount can be made. Addrese SKCOMB & 

jTCO. , Boston, Mass.; Pittsburgh, Pa.; Chicago, 111.; 

<Jor St. Louis, Mo. *8— 



$20,00QJ 

and Agricultural Fair . 



IN PREMIUMS.— SIXTH 

Grand State Fair of the Mechanics' 
and Agricultural Fair Association of Louisiana, will be 
held on the Fair Ground, in the City of New Orleans, 
April 24, 25, 26, 27, 28. 29, and £0, 1872. Exhibitors are 
invited from every section of America. Those visiting 
the Fair by railway or steamer should procure their 
return tickets at the point of departure. Premium Cata- 
losues will be sent to any addrcsp, free of charge, by ap- 
plication to LUTHER HOMES, Secretary and iieaburer, 
Office Mechanics' Institute, New Orleans, La. 



o 



PORTLAND CEMENT, 

P the well known manufacture of. John 
Bazley White & Brothers, London, for sale bv 

JAMES BRAND, 51 Cliff St., N.Y. 



Brass & Copper 

SE4.BS&ESS TOTIIf G 

FOR LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Cercharat & Co., 

507 Mnrket Street, Philadelphia. 



WIRE ROBE. 

JOHN A. ROEBLINGTS SONS, 

MA3TTJFAOTDKEKS, TBBST051, K. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridg-es, Ferries, Stays, or Guy.* on Derricks & Cranes, 
Tiller Ropes, Sash Cords ot Copper and Iron, Lightning 
Conductors oi Copper. Special attention given to hoist- 
ing rope of "all .kinds lor Mines and Elevators. Apply for 
circular, giving price and other information. Sena for 

Jiamphlet on Transmission of Power by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 
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